


BasewideRemedialInvestigation/Feasibili~study;
FortOral,California
Volume11■ RemedialInvestigation

Preparedfor

Departmentofthe&my
CorpsofEngineers
SacramentoDistrict
1325J Street
Sacramento,California95814-2922

HLAProjectNo.23366041731
....

“. sLLi’L’+—ukB~
S.MichelleBeekman,R.G.5353
SeniorGeologist

&L-d)’7A+
EdwardJ.Ticken,G.P.922
AssociateGeophysicist

&..# &v
LisaS.Teajque,R.G.3839
QCReview&

Draft:July1,1994
DraftFinal:November18,1994
Final:October19,1995

~ HardingLawsonAssociates
~F EngineeringandEnvironmentalServices
~ 105DigitalDrive,P.O.Box6107.- .,-.
~ Novato,California94948-(415)883-0112



.,.-

VolumeII
A33690-H
October19,1995

BasewideRemedialinvestigation/Feasibili~Study
FortOral,California

Volume11■ RemedialInvestigation

Site3

This
Us.

ProjectNo.23366041731

documentwaspreparedbyHardingLawsonAssociatesatthedirectionofthe
Armv(krnsnfEneineers[COEIforthesoleuseoftheCOEandthesi~atories

oftheFederal~acilities-Agreement,includingthe&my,theU.S.Environmental
ProtectionAgency,theDepartmentofToxicSubstancesControl(formerly,theToxic
SubstancesControlProgramoftheDepartmentofHealthServices),andtheRegional
WaterQualityControlBoard,CentralCoastRegion,theonlyintendedbeneficiariesof
thiswork.Nootherpartyshouldrelyontheinformationcontainedhereinwithout
priorwrittenconsentoftheCOEandArmy.Thisreportandtheinterpretations,
conclusions,andrecommendationscontainedwithinarebased,inpart,on
informationpresentedinotherdocumentsthatarecitedinthetextandlistedinthe
references.Therefore,thisreportissubjecttothelimitationsandqualifications
presentedinthereferenceddocuments.

HardingLawsonAssociates Site3
ii



._

VolumeII
A33690-H
October19,1995

BasewideRemedialInvestigation/FeasibilityStudy
FortOrd~California

Volume11■ RemedialInvestigation

Site3

HLAProjectNo.23366041731

NoagencycommentswerereceivedontheDraftFinalversionoftheSite3Remedial
Investigation.NotextchangeshavebeenmadetotheDraftFinalversionofthis
report.

Hard[ngLawsonAssociates Site3
iii



BasewideRemedialInvestigation/FeasibilityStudy
FortOral,California

CONTENTS

Volume1 BackgroundandExecutiveSummary
Binder1 BackgroundandExecutiveSummary

VolumeII RemedialInvestigation
Binder2

Binder3
Binder4
Binder5

Binder6
Binder7
Binder&
Binder9
Binder10
Binder11
Binder12

Introduction
BasewideHydrogeologicCharacterizationText,TablesandPlates
BasewideHydrogeologicCharacterizationAppendixes
BasewideSurfaceWaterOutfallInvestigation
BasewideBackgroundSoilInvestigation
BasewideStormDrainandSanitarySewerInvestigation
Sites2and12Text,Tables,andPlates
Sites2 and12Appendixes
Site16and17
Site3
Site31
Site39Text,Tables,andPlates
Site39Appendixes

VolumeIllBaselineHumanHealthRiskAssessment
Binder13 BaselineHumanHealthRiskAssessment

VolumeIVBaselineEcologicalRiskAssessment
Binder14
Binder15
Binder15A

VolumeV Feasibility
Binder16

Binder17

BaselineEcologicalRiskAssessmentText,TablesandPlates
BaselineEcologicalRiskAssessmentAppendixesAthroughJ
BaselineEcologicalRiskAssessmentAppendixK,

Study
Siteszand12FeasibilityStudy
Sites16and17FeasibilityStudy
Site3FeasibilityStudy
Site31FeasibilityStudy
Site39FeasibilityStudy

VolumeVIResponsetoComments
Binder18 ResponsetoComments

VolumeII HardingLawsonAssociates Site3
A33690-FI h
October19,1995



/.-

CONTENTS
EXECUTIVESUMMARY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. viii

1.0 13ACKGROUNDOFSITE3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

~1.1 History. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.2 PhysicalDescription. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.3 ProposedReuse. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.4 RelatedInvestigations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.4.1 InvestigationofSites2and12.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.4.2 InvestigationofSitel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.4.3 13asewideSurfaceWaterOutkdlInvestigation(BWSWOIJ. . . . . . . . . . . . .
1.4.4 BaselineEcologicalRiskAssessment. . . . . . . . . . . . . . . . . . . . . . . . . . . .

2.0 PHYSICALCHARACTERISTICS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2.1 Climate. . . . . . . +. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.2 Billow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.3 Geology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.4 SurfaceWaterHydrology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.5 Hydrogeology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3.0 CONCEPTUALSH’EMODEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
,,fi-- 3.1 ChemicalSource. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

., 3.2 PossibleChemicalReleaseandMigrationMechanisms., . . . . . . . . . . . . . . . . . . .
3,3 PossibleReceptorsandCompleteExposurePathways. . . . . . . . . . . . . . . . . . . . .

4.0 REMEDIALINVESTIGATIONPROGRAM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .

4.1 SourceCharacterization. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,1.1 PreliminaryVisualSurvey.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.1.2 DistributionofSpentAmmunition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.1.2.1Fieldlnvestiga-tion.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.1.2.2ResrdtsandDiscussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.1.3 CompositionofSpentAmmunition. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2 SoilInvestigation. . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.2.1 SamplingProgram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.2 ChemicalandPhysicalAnalyses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.3 SoilSampleResults. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4,2.3.1VetiicalDistribution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,2.3.2LeadConcentrations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.3.30therAnalyticalResuhs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.3.4LeachateAnalyticalResuhs. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.3 AirQualityInvestigation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.3.1 SamplingProgram,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.3.2 AirSampleResultsandDiscussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.4 DataQualityAssessment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1

1
1
1
2
2
2
3
3

4

4
4
5
6
6

7

7
7
7

9

10
10
10
10
12
13
14
14
14
15
16
16
17
17
17
17
18
18

...
Volume[l
A33690-H
November18,1994

HardingLawsonAssociates Site3
v



/.. 5.0 SUMMARYOFTHERIATSITE3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -------,. 21

5.1 SourceCharacterization. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
5.1.1 SpentAmmunition. . . . . . ..- . . . . . . . . . . . . . . . . . . . . . . ..- . . . . . . . 21

5.2 SoilContaminationInvestigation. . . . . . . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . 21
5.3 AirSamplingInvestigation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
5.4 LeachateAnalysis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

6.0 CONCLUSIONSOFTHERIATSITE3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

6.1 SourceandExtentofSoilContamination. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
6.2 FateandTransportofContaminantsatSite3 . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

6.2.1 PathwayIdentification. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
6.2.2 MobilityandPersistenceofMetals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
6.2.3 PertinentMigrationPathwaysatSite3 . . . . . . . . . . . . . . . . . . . . . . . . . . 25

6.3 EffectsonMrQuaIity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------------ 26
6.4 PotentialGroundwaterContamination. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
6.5 RelatedActivitiesatSite3 . . . . . . . . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . . . . 27

TABLES

1
2
3
4
5
6
7
8
9a
9b
9C
10
11
12
13

PossibleEcologicalReceptorswithSpecialStatus- Site3
FieldActivitiesConducted,RIProgram- Site3
BulletDistributionatConfirmationSamplingLocations- Site3
BulletDistributionatBlowouts- Site3
ResultsofXRFAnalysisofBulletFragmentsandSand- Site3
SummaryofAnalyticalResultsforBulletFragmentSamples- Site3
BulletDistributioninTestPits- Site3
AnalyticalMethods- Site3
SummaryofInorganicAnalyticalResultsforSoilSamples,StudyArea1- Site3
SummaryofInorganicAnalyticalResultsforSoilSamples,StudyArea2- Site3
SummaryofInorganicAnalyticalResultsforSoilSamples,ControlArea- Site3
SummaryofOrganicAnalyticalResultsforSoilSamples- Site3
SummaryofInorganicAnalyticalResultsforLeachateSamples- Site3
SummaryofInorganicAnalyticalResultsforfi Samples- Site3
ProjectandLaboratoryQualifiersAssignedDuringValidation- Site3

PLATES

1
2
3
4
5
6
7
8
9
10
11
12

FortOrdLocationMap
SitePlan
PlantCommunities,ControlArea- Site3
PlantCommunities,StudyAreaI - Site3
PlantCommunities,Studyhea 2- Site3
ConceptualModelofPotentialMigrationPathways- Site3
DecisionTreeforFieldActivities- Site3
DistributionofSpentAmmunition,RangesII -17- Site3
DistributionofSpentAmmunition,Range8- Site3
RepresentativePhotographsShowingVerticalDistributionofSpentAmmunition- Site3
DistributionofSpentAmmunition- Site3
DisbibutionofSpentAmmunitionandMetalsConcentrations,StudyArea1- Site3

VolumeII HardingLawsonAssociates Site3
A33690-H vi
Novomber18,1994



13 DistributionofSpentAmmunitionandMetalsConcentrations,ControlAea
andStudyArea2- Site3

14 LeadConcentrations,StudyArea1- Site3
15 LeadConcentrations,ControlAreaandStudyArea2- Site3

APPENDIXES

A ANALYSESBYX-RAYFLUORESCENCE
B LABORATORYANALYTICALREPORT
c PARTICLESIZEANALYSES
D DATAVALIDATIONREPORT
E ASTMMETHODD4793-88,STANDARDTESTMETHODFORSEQUENTIALBATCH

EXTRACTIONOFWASTEWITHWATER
F RESPONSETOAGENCYCOMMENTS

,,---

VolumeII
A33690-H
Novomber18,1994

HardingLawsonAssociates Site3
vii



EXECUTIVESUMMARY

ThisreportpresentstheresultsoftheRemedial
Investigation(RI)atSite3,theBeachTraio-fire
Ranges.TheobjectivesoftheRIatSite3wereto
collectsufficientdatatoassess:(I)thelateral
andve~licalextentofpotentialcontamination,
(2)thepotentialthreattohumanhealthandthe
environmentfromsite-relatedchemicals,and
(3)thepotentialremedialmeasues,ifneeded.

Background

Site3extendsapproximately3.2milesalongthe
coastlineofMontereyBayatthewestern
boundaryofFortOral.Ithasbeenusedforsmall
armstrainfiresincethe1940s.Ingeneral,
traineesfiredfromfiringlinesontheeastern
portionofthesitetowardtargetsspacedat
varyingintervalstothewest.Spentammunition
accumulatedontheeast-factig(leeward)sidesof
thesanddunesthatformedthe“backstops”for
thetargets.

Site3isproposedforreuseasastatepark
consistingofhikingtrails,campgrounds,and
associatedancillaryfacilities.Boardwalks
throughtheduneswillcormectparkinglotson
theeasternportionofthesitewiththebeachto
thewest.

ConceptualS[teModel

TofocustheRIdatacollectionactivitiesatSite3,
aconceptualsitemodelwasdeveloped.The
spentammunitioninthedunesandsarethe
potentialsourceofchemicalsatSite3. The
possiblechemicalreleaseandmigration
mechanismsidentifiedincluded:

“ Migrationofspentammunitiontothesurf
zonethrougherosion

● Leachingofmetalsfromspentammunitionto
soil

● Leachingofmetalsthroughthesoilto
groundwater

“ Migrationofdissolvedmetalswithinand
betweenaquifers

● Dischargeofgroundwatercontaintigmetals
toMontereyBay

● Entrakunentinairofmetalsadsorbedtodust
particles

● Bioaccumulationofchemicalsbyorganisms,
suchasplants,andmigrationtoother
ecologicalreceptorsviathefoodweb.

Thedataneededtoinvestigatethesepotential
chemicalreleaseandmigrationmechanismswere
collectedduringtheRI. Thehumanreceptors
andexposurepathwaysarediscussedfurtherin
theSite3HumanHealthRiskAssessmentin
VolumeIIIofthisreport.Theecological
receptorsandexposurepathwaysarediscussed
furtherintheEcologicalRiskAssessmentin
VolumelVofthisreport.

RemedialInvestigationProgram

TheSite3WorkPlan(FUA,1993flproposedfive
taskstobeconductedduringtheRIforSite3:
1)sourcecharacterization,2)soilcontamtiation
investigation,3)airsamplinginvestigation,
4)groundwatercontaminationinvestigation,if
necessary,and5)ecologicalreceptor
investigation,ifnecessary.Task5was
conductedaspartoftheBasewideEcological
RiskAssessment(VolumeIVofthisrepoll).
Basedontheevaluationofdatacollectedduring
thefirstthreetasks,thegroundwater
investigation(Task4)wasnotconsidered
necessary.

Thethreeprimarytasksconductedduringthe
investigationofSite3areoutlinedbelow:

● Task1: SourceCharacterization

Conductingapreliminaryvisualsurvey
oftwoareaswithinthesite

VolumeII
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Evaluatingthedistributionofspent
ammunition

Detailedvisualmappingand
confirmationsamplinginthreestudy
areas

. Geophysicalsurveyconcurrentwith
thevisualmapping

Sitewidereconnaissancevisual
mapping,includingallblowouts

Detailedmappingoffiveblowouts

Visualmappinginfiveswfzonetest
pits.

- Evaluatingthechemicalcharacteristicsof
thespentammunition.

“ Task2: SoilInvestigation

. Excavating23testpitsinthestudyareas
andcollecting3 soilsamplespertestpit
formetalsanalysis(69samples)

- Collectingthreeadditionalsamplesin
eachoffiveofthe-testpitsforleachate
analysis(15samples)

Collectingoneseparatesurfacesamplein
eachtestpitforparticlesizeanalysis
(23samples].

● Task3: Airqualityinvestigation,which
includedcollectingandanalyzkgairsamples
fromonestudyarea.

ResultsandConclusionsoftheRI

SpentAmmum”tionCompositionandSoil
Contamination

Lead,zinc,antimony,copper,andironarethe
primarycomponentsofspentamummitionatthe
site.Leadisthemaincontaminantbecauseits
concentrationsinsoilareamongthehighestand
ithasahightoxicity.Whereothermetalswere
detectedathigherconcentrations(e.g.,copper
andantimonyinTestPitO-9inStudyAreaI at
0.13foot),theirdistributionpatternsweresimilar

VolumeII
A33690-H
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tothatofleadinothertestpits.Althoughiron
wasdetectedmostoftenandatthehighest
concentrations,itwasnotconsideredtobea
contaminantbecauseitwasdetectedinallsoil
samples(includingthosecollectedfromthe
ControlArea),itisanessentialnutrient,andit
hasamuchlowertoxicitythandoeslead.

Becausetheresultsfrombothstudyareaswere
similar(i.e.,norelationtoageorusageofthe
ranges)andbecausevisualmappingwasthe
mosteffectivewaytoestimatespentammunition
distributionacrossthesite,resultsofthe
quantitativesamplinginthestudyareaswere
appliedattheremainderofSite3.

Thehighestconcentrationsofleadweredetected
wheresurfaceconcentrationsofspent
ammunitionweregreaterthan10percent(shown
inredonPlates14and15);intheseareas,the
leadconcentrationsinsieved.wufacesoil
samplesrangedfrom457mglkgatTestPitO-9in
StudyArea1to46,300mglkgatTestPitIH35in
StudyArea2. Inaddition,onesoilsample
collectedduringtheEcologicalRiskAssessment
containedaconcentrationofleadat
48,500mgl’kg. -,,

Leadconcentrationsinsoilsamplesgenerally
followedtheverticaldistributionofspent
ammunition.Leadconcentrationsalsoappeared
toberelatedtoanencrustedbulletlayerwhich
waspresentbeneaththesurface(Oto0.25foot)
andextendedtodepthsofapproximately1to
2feetbgsinmostareaswherethesurface
concentrationwasgreaterthan10percentandin
someareaswheresurfaceconcentrationswere1
to10percent.Concentrationsofleadgreater
than51.8mg/kg,themaximumbackground
concentration,weregenerallyfoundabovedepths
of2feet,exceptwhereanencrustedbulletlayer
extendeddeeperthan2feet(e.g.,TestPitM-02
inStudyArea1). Leadconcentrationsgenerally
decreasebyordersofmagnitudewithdepth.

LeachateAncdj-ticalResults

Leachateanalysesindicatedthatrainwaterhada
greaterabilitytoleachmetalsfromthesoiland
spentammunitionthandidsaltwater(rainwa-ter
hasalowerpHthansaltwater).Concentrations

--~
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ExecutiveSummary

,—>.. ofmetalsleachedusingrainwaterweregenerally
higherthanthoseleachedwithsaltwaterforboth
sievedandunsievedsurfacesamplescontaining
highconcentrationsoflead.

Leadconcentrationsinleachatesamplesranged
fromNDto76.6mg/L.Thehighest
concentrationswereinthe0.33footsamplefrom
TestPitE-35;76.6m@ fromtheunsieved
rainwaterleachand23mgiLfromthesieved
rainwaterleach.Concentrationsofleadinthe
leachateweresignificantlylessthanI percentof
thecorrespondingtotalconcentrationofleadin
soiLAswiththedistributionofspent
ammunitionandconcentrationsofleadinsoil
samples,theconcentrationsofleadinthe
leachatesamplesdecreasebyordersofmagnitude
withdepth.

Airsampling

Theresultsoftheairqualityinvestigation
indicatedthatbecauseofhighlyvariablewind
conditions,assessmentofairbornecontaminants
originatingonlyfromSite3wasnotpossible.

- -. Thedatacollected,therefore,wereusedonly
qualitativelyintheBaselineHumanHealthRisk
Assessment.Detectedmetalsincludedlead,
antimony,andcopper.

ExtentofContamination

Thehorizontaldistributionofspentamnnmition
wasmosteffectivelyevaluatedustigvisual
mappingofspentammunitionandcanbe
appliedsitewide.Inareaswheresurface
concentrationsofbulletsexceeded10percentan
encrustedbuiltlayerwasobserved.Soildata
showacorrelationbetweenhighlead
concentrationsandhighconcentrationsofspent
ammunition(greaterthan10percent).

Theverticaldistributionofleadalsocorrelates
withthepresenceofanencrustedbulletlayer,
thebaseofwhichextendstoapproximately2feet
bgs,extendingtoamaximumdepthof4feetin
thevicinityofTestPitM-02.Onlythreesamples
below2.ofeetcontainedconcentrationsoflead
greaterthanmaximumbackground.These
sampleswereallcollectedwithin2.5feetofan
encrustedbulletlayer.Othermetals(copper,
zinc,andantimony)detectedabovetheir

VolumeU
A33690-H
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maximumbackgroundconcentrationswere
collocatedwithlead.

Risk-basedtargetcleanuplevels(TCLS)were
calculatedforsite3andarepresentedinthe
BaselineHumanHealthRiskAssessment
(VolumeIIIofthisreport).ATCLforleadof
1,860rng/k~forachildand4,192mgfkgforan
adultwerecalculatedbasedonarecreationaluse
scenario.TheTCLSwillbeusedasremediation
goalsforfuturecleanupatsite3. Concentrations
ofleadgreaterthantheTCLaregenerallylimited
toareaswheresurfaceconcentrationsofbullets
aregreaterthan10percentwiththeexceptionof
TestPitX-02inStudyArea1.

PotentialforGroundwaterContamination

AspartofHLA’sRIatadjacentSite2,monitoring
wellswereinstalledtodefineasolventplume.
Twowellswereinstalledintheupperportionof
the180-footuppelmostaquiferbeneathSite3,
MW-02-05-180andMW-O2-1O-18O.
MW-O2-1O-18Oisinstalledwithin20feetina
crossgradientdirectionofaheavilybulleteddune
faceinRange11andthus,likelyrepresentsa
situationwhereleadwouldbeanticipated.
Groundwatergradientsintheareaaregenerally
flatand,giventhetopographyoftheareaandthe
encrustedlayerpresentontheduneface,one
wouldexpectsomesurfacerunoffandinfiltration
inthevicinityofMW-O2-1O-18O.Samples
collectedfromthesewellswereanalyzedfor
prioritypollutantmetals;leadwasnotdetected
andotherprioritypollutantmetalswerenot
detectedabovetheirMCLS.

MonitoringwellsMW-02-02-180and
MW-02-08-180alsoinstalledinSite2are
approximately500feetdowngradientofaheavily
bulletedareainRange9. Groundwatersamples
collectedfromthesewellswerealsoanalyzedfor
prioritypollutantmetals;leadwasnotdetected
andotherprioritypollutantmetalswerenot
detectedabovetheirMCLS,exceptfor
inconsistentdetectionsofantimonyinMw-02-
08-180.

Theoccurrenceofelevatedconcentrationsoflead
inonlytheshallowsoils,andthegroundwater
datafromnearbywellsindicatethatthereislittle

HardingLawsonAssociates Site3
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ExecutiveSummary

potentialforcontaminationofthegroundwater
bylead.

FateandTransport

PriortocollectingdatafortheRI,aconceptual
modelwasdevelopedtoidentifypotential
exposurepathwaysandmigrationmechanisms
fortheanticipatedcontaminants.Physicaland
chemicaldatawerecollectedduringtheRIto
evaluatethecharacteristicsofmetalsthatcontrol
theirmobilityandpersistence(i.e.,fate)inthe
environment.Thesedatawereusedtoassessthe
viablemigration(i.e.,transport)pathways
identifiedintheconceptualmodel.

Weatheringofspentammunitionhasleached
lead,copper,zinc,antimonyandironintothe
soilatSite3. Themobilityandpersistenceof
metalsintheenvironmentareinfluencedbythe
amount,form,andoxidationstateofthemetal,
andbythecompositionandphysiochemical
propelliesofthesoil.Becausethecontaminant
sourceisthespentammunition,thesemetals
appeartobepresentintheirelementalformoras
oxides.Thesoilpropertiesthatmayaffectthe
fateandtransportofmetalsinclude:bulk
density,surfacearea,pa~liclesizedistribution,
pH,oxidatiordreductionpotential,cation
exchangecapacity(CEC),salinity,andtypeand
concentrationoforganicmatter,clayminerals
andoxides.Particlesizedistribution,CEC,pH,
andtotalorganiccarbon(TOC)datawere
collectedduringtheRItoassistinevaluationof
metalretentionandreleaseprocessesinsoilat
Site3. Lead,copper,andzincgenerallybehave
similarlyintermsoftheirpersistenceinsoil.
Becauseleadisthemosttoxicofthesethree
metals,andbecausethehighestconcentrationsof
copperandzincarecollocatedwithelevated
concentrationsofleadatSite3,mobilityand
persistenceofthesemetalswillbediscussedin
termsoflead.

Particlesizedistribution,CEC,TOCandpHare
interrelatedingoverningcontamtiant
persistence.Particlesizedistributiondata
indicatethatsoilatthesiteisprimarilysilty
sandtosandwithapHrangingfrom5.1to8.3.
TheCECrangedfrom2.0to40.3milliequivalents
per100gramsandTOCconcentrationsranged
from229mgkgto4,600mgkg,withonesample

containingaconcentrationof14,800mg/kg.
Althoughthesoilcontainsverylittleclay,the
pH,CEC,andTOCvaluesarewithinarangethat
wouldfavorretentionoflead.

Solubleleadreactswithclays,phosphates,
sulfates,carbonates,hydroxidesandorganic
matterinsoil,andgreatlyreducesthevolubility
and,hence,themobilityoflead.SoilpHgreatly
affectstheretentionofleadinsoil(Hurter,1983).
Generally,soilswithapHof6.0orgreaterwill
causeleadtoadheretothesoilorformlead
compounds.Leadalsohasashongaffinityfor
formingcarbonateandoxidecompounds,which
alsoincreasesretentionoflead,thusreducingits
mobilityinsoil.Thep~esenceofironinan
oxidizingstatecouldcausetheformationoflead
oxidecompounds,whicharealsohighly
insoluble.ThisisevidentatSite3. The
encrustedbulletlayercorrelateswiththehighest
concentrationsofleadandappearstobeacting
asanironoxidesubstrate,concentratingthelead
andothermetals.

TheprimarytranspollmechanismsatSite3were
identifiedastheleachingofleadandother
metalsfromspentammunitiontosoilandthe
migrationofthosemetalsintheunsaturatedzone
soil.Someleachingofspentammunitiontothe
soilhasoccurredatSite3,asevidencedbyhigh
concentrationsofiron,lead,copper,zinc,and
antimonyinsoilsamplescollectedduringtheRI.
Thesite’ssoilpropertiesandthevellical
distributionofleadindicatethattherehasbeen
verylimitedvetiicalmigration.Within2.5feet
oftheencrustedbulletlayer,leadconcentrations
decreasetonearmaximumbackgroundlevels.
Thedistributionsofothermetals(copper,zinc,
andantimony)detectedabovemaximum
backgroundweresimilartothatofleadandalso
indicatelimitedleachingofthemetalsfoundat
thesurface.Thesedataindicatethatthemetals
havenotmigratedsignificantlyinthe
unsaturatedzoneatSite3 and,thus,havenot
likelymigratedtogroundwater.This
interpretationissupportedbytheavailable
groundwaterdatacollectedfromMonitoring
WellsMW-O2-1O-18O,MW-02-02-180,and
MW-02-08-180,asdiscussedintheprevious
section.

,=-
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1.0BACKGROUNDOFSITE3

Thissectionpresentsrelevantbackground
information,includingthesitehistory,the
physicaldescription,theproposedlandreuse,
andasummaryofpreviousinvestigations.

1.1 History

Site3hasbeenusedforsmallarmstrainfire
sincethe194os.Traineesfiredsmall-caliber
hand-heldweaponsattargetsneartheleeward
dunefaces.AccordingtoMr.RoyDurham,the
directorofFortOrdRangeControl,Ranges1
through8havebeenusedsince1975,with
Range8receivingtheheaviestandmostrecent
use.Before1975,allofthetargetrangeswere
used.Duringthetrainingactivities,cartridges
wereroutinelycollectedforreuse.Noroutine
effortsweremadetocollectthespent
armmmition.However,in1976and1977,
severalhundredpoundsofspentammunition
wererecoveredatRanges15and16bya

,.- FortOrdcontractor,withlittledisturbancetothe
dunes(E/l,1991a).Thisistheonlyknown
remedialactivityatSite3.

1.2 PhysicalDescription

Site3extendsapproximately3.2miles
(780acres)alongthecoastlineofMontereyBay
andformsaportionofthewesternboundalyof
FortOral.Thesiteisborderedtothesouthby
SandCity,tothenorthbythecityofMarina,to
thewest,byMontereyBay,andtotheeastbythe
trainfirerangeaccessroadandHighway1
(Plate1). Smallarmsfiringranges,numbered1
through17,arescatteredalongtheeasternhalfof
thesite(Plate2). Nofiringrangesarenumbered
10or13. Ingeneral,traineesfiredfromfiring
linesontheeasternpollionoftie sitetoward
targetsspacedatvaryingintervalstothewest.
Spentbulletsaccumulatedontheeast-facing
(leeward)sidesofthesanddunesthatformed
“backstops”forthetargets.Aformerammunition
storageareaisbetweenRanges3and4. Thearea
westofthedunesisanundevelopedbeach.

MostofthesurfaceareaofSite3isunpavedand
vegetated,withdunesandpresentatthesurface.

Thepredominanttopography(i.e.,numerous,
intersectingrollinghills)ofSite3reflectsa
morphologytypicalofthedunesanddeposits
thatunderliethesite.Thebasesofthedunes
beginatanelevationofapproximately40feet
abovemeansealevel(MSL);thetopsofthe
dunesextendtoelevationsashighas150feet
MSL.Thedunesaretruncatedtothewestby
steepcliffsformedasaresultofwavesand
winterstorms.Thecliffsareupto40feethigh
abovethebeach.

StilwellHallandtwosewagetreatmentplantsare
themainonsitestructures.StilwellHall,inthe
centralpartofSite3andformerlyusedasa
recreationalcenter,was200to300feetfromthe
shorelinewhenitwasbuiltinthe1940s.
However,naturalforceshaveerodedthe
shorelinecliffssothatStilwellHallisnow
adjacenttotheshoreline.Aseawallwas
constructedtoprotectthestructurefromthe
encroachingsurf.TheOrdVillageSewage
TreatmentPlant(STP)andtheMainGarrison
STParecontainedwithinSite3,buttheyarenot
consideredasapartofSite3 (Plate2). Instead,
theseSTPSarebeinginvestigatedseparatelyas
Sites1and2,respectively.Sewageisnolonger
treatedattheseplants,butinsteadispumped
fromSite1andgravityfedfromSite2tothe
MontereyRegionalTreatmentPlant(MRTP)in
thecityofMarina.

Sevenstormdrainoutfalls,whichcollect
stormwaterfromtheMainGarrisonareaof
FortOral,dischargetoeithertheduneareaorthe
intertidalzoneofSite3. Threeofthestorm
drainsdischargetothedunesnearRanges8and
11andSiteI. Theotherfourstormdrain
outfallsdischargetoMontereyBayinthesurf
zonealongSite3 (Plate2). Thestormdrain
outiallsarebeinginvestigatedaspallofthe
BasewideSurfaceWaterOutfallInvestigation
(BWSWOI).

1“3 ProposedReuse

Site3 isproposedforreuseasastatepark
consistingmostlyofopenspace(FORG,1994).
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1,0BackgroundofSite3

Prehminalyproposedlanduseswillbereviewed
duringthestate’sGeneralPlanProcess.The
sandybeachareaisproposedforusebythe
publicforactivitiessuchaswading,surfing,and
sunbathing.Thecoastaldunezoneisproposed
forrestorationandpreservationofthecoastal
dunehabitat;publicaccesswillbelimitedto
boardwalksorhikingtrailsthatprovideaccessto
thebeach.Thedisturbeddunezonewillbeused
forrestorationandpreservationofcoastaldune
habitatandforvisitorservicefacilities(e.g.,
tiailheads,scenicoverlooks,displays).Family
campgroundsandday-usefacilitiesarealso
proposed.StilwellHallisproposedforuseasa
multi-agencyvisitorcenter.Theformer
ammunitionstorageareaisproposedforusefor
equipmentparkingandstorage.TheSite1STP
isproposedforreuseasadesalinationplant.An
areaencompassingtheSite2 STPisproposedfor
developmentintoanaquicultureandmarine
researchcenter.

Theseproposedlandusesarepreliminaryand
willbereviewed.ItistheArmy’sintentthatsite
investigationandremedialactivitiesbe
completedpriortoimplementationoflandreuse
plans.

1.4 RelatedInvestigations

1.4.1 InvestigationofSites2
and12

Site2istheMainGarrisonSTP.Site12,
immediatelyeastofSite3,encompassesthe
LowerMeadow/DOLAutomotive
Yard/CannibalizationYardandaportionofthe
SouthernPacificRailroadSpur.AspartofHLA’s
RemedialInvestigation(RI]atSites2and12,
monitoringwellswereinstalledtodefinea
solventplumethatextendsfromSite12,eastof
Highway1,towardsMontereyBay.Two
monitorhgwells,MW-02-05-180and
MW-O2-1O-I8O(Plate2),wereinstalledwithin
theupperportionofthe180-footaquiferat
Site3, The180-footaquiferistheuppermost
aquiferbeneaththesiteandisdescribedfurther
inSection2.5.WellMW-02-05-180wasinstalled
nearRange9. WellMW-O2-1O-180wasinstalled
within20feetinacrossgradientdirectionofa
heavilybulleteddunefaceinRange11.
Subsequenttoinstallation,thesewellswere
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sampledforprioritypollutantmetalsandvolatile
organiccompounds(VOCS).

Growndwateranalyticalresultswerecomparedto
federalandstateMaximumContaminationLevels
(MCLS).ThelowestofthetwoMCLSwasused
forcomparison.CurrentfederalandstateMCLS
arepresentedinTableF1(AppendixF). Lead
wasnotdetectedandotherprioritypollutant
metalswerenotdetectedaboveMCLSinthe
groundwatersamplefromWellMW-02-05-180.
Trichloroethene(TCE)and1,2-dichloroethene
(1,2-DCE)weretheonlyVOCSdetectedabove
theirMCLS.Analyticalresultsforthe
groundwatersamplefromMW-O2-1O-18O
indicatedthatleadwasnotdetectedandother
prioritypollutantmetalswerenotdetectedabove
theirMCLS.VOCSdetectedincluded
1,1,1-trichloroethane(1,1,1-TCA),
1,1-dichloroethene(1,1-DCE),tetrachloroethene
(PCE),andTCE,butnoneoftheseexceededits
MCL.

MonitoringWellsMW-02-02-180and
MW-02-08-180alsolocatedinSite2;bothwells
areapproximately500feetdowngradientofa
heavilybulletedareainRange9 (Plate2).

,
Groundwatersamplescollectedfromthesewells
werealsoanalyzedforprioritypollutantmetals;
leadwasnotdetectedandotherprioritypollutant
metalswerenotdetectedabovetheirMCLS,
exceptforinconsistentdetectionsofantimonyin
MW102-O8-18O.

Additionalinformationontheconstruction,
sampling,andanalyticalresultsforthesewells
providedh VolumeII- Sites2 and12Text,
Tables,andPlatesofthisreport.

1.4.2 InvestigationofSite1

AspartofIILA’sinvestigationofSite1 (Oral
VillageSTP),threemonitortigwellswere
installedintheupper180-footaquifer(Plate
Subsequenttoinstallation,thewellswere
sampledduringthreeseparateeventsand

2)

is

analyzedforto~alpetrol~umhydrocarbons(TPH)
asgasolineanddiesel,VOCS,semivolatile
organiccompounds[SOCS),prioritypollutant
metals,pesticidesandpolychlorinatedbiphenyls
(PCBS),oilandgrease,andfecalcolifonn.
Analyticalresultsindicatethatthallium, ,-.
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1AlBackgroundofSite3

,.- .> antimony,andcadmiumweredetectedabove
theirMCLS.Leadwasnotdetectedk anyofthe
groumdwatersamples.Methylenechloridewas
theonlyotheranalytedetectedaboveitsMCL.

Additionalinformationregardingthesampling
andanalyticalprogramforSiteI isprovidedin
VolumeI - Site1Summaryofthisreport.

1.4*3 BasewideSurfaceWater
OutfallInvestigation
(BWSWOI)

ThepurposeoftheBWSWOIwastoassess
whethertherehasbeentransportofcontaminants
tothesurfacewateroutfallsviathesurfacewater
drainageorstormdrainsystems.Thesubsurface
stormdrainsystemdischargestoeitheron-land
surfacewateroutfallsoroceanoutfallsinthesurf
zone.Thesurfacewaterdrainagesystem
comprisesabove-groundnaturalormanmade
drainagesthatdischargetoorreceivedischarge
fromthesubsurfacestormdraiosystem.The
BWSWOIincludedsamplingofsoilfromborings
completedatthesurfacewateroutfallsandof
sedimentfromwithinthestormdrainsystem
outfallpipes,manholes,orcatchbasins.Avideo
reconnaissanceofthestormdrainsystemfrom
theoceanoutfallstobeneathHighway101was
performedtolocateareaswheresedimenthad
collectedinthestormdrainpipelinesbetween
themanholes.Nocatchbasins(i.e.,structuresto
facilitatesnrfacewaterrunoffintothestorm
drainpipelines)wereidentifiedwithintheSite3
boundaries.Therefore,thedataforsediment
samplescollectedfromthesepipelinesarenot
relevanttoSite3.

WithintheboundariesofSite3 (Plate2),thesoil
attwosurfacewateroutfalls(samplinglocations
OF-05andOF-15)wassampled.Theanalytical
resultsforthe13WSWOIarepresentedand
discussedinVolumeII-RemedialInvestigation,
General,BasewideProgramsofthisreport.
AIthoughsomepesticides,VOCS,metals,andan
unkoownhydrocarbonweredetectedinthe
OF-05sample,thehumanhealthscreeningrisk
evaluation(SRE)conductedusingthesedata
indicatednohumanhealthrisksandnofurther
action(NOFA)wasproposedforOF-05underthe
BWSWOLSoilsamplesobtainedfromsoil
boringsatsamplinglocationOF-15contained

unknownhydrocarbonsat2.25feetbelow
groundsurface(bgs]andtheoutfalllocation
requiresfurthercharacterizationunderthe
ongoingBWSWOI.Thepotentialimpactsto
groumdwaterfromthehydrocarbonsinthesoilat
theoutfallwillbeassessedwhentheadditional
characterizationiscompleted.Amoredetailed
discussionoftie BWSWOIisincludedinthe
basewideprogramssectionofVolumeIIofthis
report.

1.4.4 BaselineEcologicalRisk
Assessment

Plantandassociatedsoilsampleswerecollected
duringtheBaselineEcologicalRiskAssessment
toevaluatetheeffectsofleadinsoilonnative
vegetation.Fourcompositesoilsampleswere
collectedineachstudyareaandfivecomposite
soilsampleswerecollectedintheControlArea.

Toaccommodatetie collectionofsamplesthat
representedawidearea,samplingwasconducted
usingfourtransectsinStudyArea1andStudy
Area2,andfivetransectsintheControlArea.In
eacharea,onecompositesoilsamplewas
compositeusingsoilcollectedatthesurface
alongeachtransect.Eachsamplewasanalyzed
forprioritypollutantmetals.Allofthepriority
pollutantmetalsconcentrationsdetectedwere
withintherangeofconcentrationsdetectedatthe
sitewiththeexceptionofSampleSS-03.1.2
collectedinaheavilybulletedarea.Thissample
containedleadataconcentrationof
47,5oomglkg.Thisonlyslightlyexceededthe
maximumconcentrationoflead(46,300mglkg)
detectedduringSite3RIsoilsamplingactivities
(seeSection4.2.3).

Adetaileddiscussionofsoilandbiotasamples
collectedatSite3 aspartoftheBaseline
EcologicalRiskAssessmentisprovidedin
VolumeIVofthisrepoll.
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Thissectiondescribesthephysicalcharacteristics
ofthesiteandvicinity.Thesecharacteristics
includeclimate,biology,geology,surfacewater
hydrology,andhydrogeology.Eachofthese
characteristicsisdiscussedinthefollowing
sections.

2,1 Climate

ThePacificOceanistheprincipalinfluenceon
theclimateatFortOral.Dailyambientair
temperatruestypicallyrangefromapproximately
40toabove70degreesFahrenheit(°F),but
temperaturesslightlyabove1000Foccur
occasionally.Thickfogiscommoninthe
morningthroughouttheyear.Windsare
predominantlyfromthewestduringthespring
andsummermonths,butarevariableduringthe
fallandwinter.Theaverageannualrainfallof
14inchesoccursalmostentirelybetween
NovemberandApril.

2.2 Biology

TheecologicalsettingatFortOrdwasdescribed
byHLAaspartoftheDraftBasewideBiological
hventmy,datedDecember9,1992,Ecological
RiskAssessment(VoluneIVofthisreport),and
bytheU.S.ArmyCorpsofEngineers
(COE,1992a).Additionalinformationonthe
plantcommunitiesatFortOrdcanbefoundin
Hickman(1993),Munz(1959),Kuchler(1977),
andSchoenherr(Z99,2).Thedistributionsof
biologicalcommunitieswithinSite3areshown
onPlates3,4,and5andsummarizedbelow.

BiologicalcomnnmitiesatSite3includeactive
dune,beach,vegetativelystabilizeddune,central
coastalscrub,northernforedunegrassland,
landscaped,anduplandruderal.Activedune
andbeachcommunitiesarecharacterizedby
physicalfactors(e.g.,activesanddeposition),
withlittleornovegetation.Theremainingfive
communitiesoccurinanarrowbandbetweenthe
areaofactiveduneandHighway1,andare
describedasfollows:

● VeRetativelvstabilizeddunes:Occupiesthe
greatestareawithinSite3. Characteristic
plantsinthevegetativelystabilizeddune
communityincludehottentotfig(Carpolwotm
echdis),seafig(Carpobmtmchilensis),pink
sandverbena(Abroniaumbelatassp.
umbehta),Europeanbeachgrass(Ammophila
arenaria),seasidedaisy(Erjgeronglaucus),
andCaliforniapoppy(Eschscholzia
calijorn.ica).Hottentotfigandseafigare
morecommonlyknownasiceplant.

● Centralcoastalscrubcommunitv:
Characterizedbyadensecoverofshrubs,
subshrubs,andherbsthatgenerallygrowtoa
maximumheightofabout3feet.This
communityoccursprimarilyinleewardareas
withinthedunecomplex.Characteristic
plantsinthecentialcoastalscrub
communityincludecoyotebrush(Baccfiaris
pihdarjs),coastalsagewort[Artemisia
pycnocephala),mockheather(Ericameria
ericoides),andCaliforniabroom(Lotus
scoparius).

● Northernforedunemasslandcommunitv:
Dominatedbystandsoflow-growingsand.
dunebluegrass(Peadouglasii).This
grasslandcommunityoccursinduneswales,
typicallyasisolatedpatchessmallerthan30
squarefeet.Inadditiontothisdominant
species,hottentotfigandseverallow-growing
shrubsmayoccurinthenorthernforedrme
grasslandcommunity.Northernforedune
grasslandisconsideredsensitivebyresource
agencies.

● Landscapedcommunities:Characterizedby
tall,cultivated-&eesandshrubsintentionally
introducedandmaintained.Commonly
plantedtieesandshrubsinthiscommunity
includeAustralianteatree(Leptospermum
laevigatum),bluegum[Eucalyptusglohulus)j
Montereycypress(Cupressusmacrocarpa),
andgoldenwatde(Acacialongijolia).Annual
grassessuchasrattailfescue(Vulpiamyurm
var.m.)andredbrome(Bromusmadrjtensjs ,.
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2.0PhysioalCharaoteristice

ssp.ruberw)occurinscatteredopenings
withinthelandscapedcommunities.

● Uulandruderalcommunities:Theseareas
supportprimarilynon-nativeweedyplants
adaptedtodisturbedconditions.
Characteristicnon-nativetaxaintie upland
ruderalcommunityincludehottentotfig,sea
fig,ripgutgrass(Bromusdiundrus),red-
stemmedfilaree(Erodiumcicutarium),weedy
cudweed(Gnaphaliumluteo-album),and
kikuyu~ass(Pennisetumc]andestinum).
Uplandruderalcommunitiesalsosupporta
fewnativetaxasuchasMontereyspineflower
(Chorizanthepungensvar.pungens),
buckwheat(Eriogonurnspp.),andcardionema
(Cardionemaramosissimum)asminor
componentsofthecommunity.

Animalscommonlyobservedinallcommunities
presentatSite3includeCaliforniaground
squirrel(Spermophilusbeecheyi),redfox(Vulpes
vulpes),andloggerheadshrike(Lanius
Movicianus).Centralcoastalscrub,landscaped,
anduplandruderalcommunitiesprovidecover
and/orforaginghabitatforadditionalspecies
includingyellow-rumpedwarbler(Dendroica

... coronata),Anna’shummingbird(Calj@eanna),
andhousefinch(Capodacusmem’canus).

Special-statustaxaobservedorreportednear
Site3includeSmith’sbluebutterfly(Euphilotes
enoptessmithi),Californiablackleglesslizard
(Anniellapulchranigra),westernsnowyplover
(Ckaradriusalexandrinesnivosus),loggerhead
shrike,merlin(Falcocohzmbarius),sandgilia
(Giliatenuijlorassp.arenaria),Kellogg’shorkelia
(Horkeliacuneakfssp.sericea),coastwallflower
(Erysimumammophilum),Yadon’spiperia
(Pipcwiayadonii),sandmatmanzanita
(Arctostaphylospumila),Montereyceanothus
(Ceanothuscuneatusvar.rigidus),Monterey
spineflower,Robustspineflower(Chorizanthe
robustavar.robusta),MontereyIndianpaintbrush
(CastillejaIatifolia),Menzies’wallflower
(Eqwimummenziesiissp.menziesii),andSeaside
birds-beak(Cordylanthusrigidusvar.littorals).
ThestatusofthesetaxaispresentedinTable1
inorderofdecreasingsensitivity.

2.3 Geology

TheuppermostdepositsatSite3includebeach
sandandrecentandolderdunesand.Beach
sandisrestrictedtothecoastlineandconsistsof
unconsolidated,well-sorted,fine-tocoarse-
grainedsandcomposedlargelyofquartzand
feldspar.Localizeddepositsconsistingofsand
composedlargelyofheavymineralsandsand
mixedwithroundedgravelsoccursporadicallyas
aresultofsegregationbywaveaction.Steep
bluffsbordermuchofthelandwardpollionof
thebeach,andatleastaportionofthebeach
sandisderivedfromerosionofthedunes
formingthebluffs.

Therecentdunesaretypical,parabola-shaped
structuresorientedwiththelongaxis
perpendiculartotheshoreline,coincidngwith
thedominantwesterlyonshorewind.Thedunes
arecomposedofloose,well-sorted,
fine-to-mediumgrainedquartzosesand.The
recentdepositsareupto100feetthickand,for
themostpart,areheavilyvegetatedand,
therefore,stabilized.Historicalaerial
photographsfrom1941through1992confirm
thattheduneshavebeenstablesinceatleastthe
timethattheareawasfirstusedfortrainfire
ranges.Cooper(1967)suggeststkatthedunes
havebeenstablesincetheslowingoftherisein
sealevelafterthelasticeage.

Wavesandwinterstormsareerodingthedunes
alongtheshoreline,formingsteepcliffsupto
heightsofabout40feet.Thedunesarealso
truncatedalongtheirlandwardsidesbythefiring
ranges.Theonlyactivedepositiononthedunes
isintheblowoutsthatresultfromwinderosion
inweakareasalongtheshorelinesideofthe
dunes.Theblowoutsappearasspoon-shaped,
sandyareasdevoidofvegetationthatform
narrowroughlyeast-westtroughsthatslope
towardtheshoreline(seePlate8). Sandfromthe
troughsisblowntothetopofthedunesbythe
windandaccumulatesasaleeward-pointing
tongue.

RecentdunedepositsoverliePleistocene-to
Holocene-agedunesanddepositsupto250feet
thick.Thisolderdunesandispredominantly
fine-tomedium-grained,withanabundanceof
quartzandfeldspar.Theolderdepositsare
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slightlymoreconsolidatedthantherecentdue
sand,andformresistantledgesintheerosional
zoneoftheblowoutareas.Theformerground
surfaceoftheseolderdepositsappearas
paleosolsalongtheclifffaceofthedunes.

2.4 SurfaceWaterHydrology

SurfacewaterrunoffisminimalatSite3because
ofthehighrateofsurfacewatertiiltrationinto
thepermeabledunesand.Consequently,
well-developed,naturaldainagechannelsare
absentthroughoutthesite.Typicalofdune
topography,closeddrainagedepressionsresulting
fromcoalescingdunetroughsarecommon
throughoutthesite.

2,5 Hydrogeology

ThehycbogeologyofFortOrdwasinvestigatedas
partofthe13asewideHydrogeologic
Characterizationandisdescribedingreaterdetail
inVolumeIIofthisreport.Informationcollected
forthebasewidestudypertinenttoSite3
follows.

Site3overliesthewesternportionsofboththe
SalinasandtheSeasidebasins,thetwomain
hydrogeologicstructuresunderlyingFortOral.
Fivehydrostratigraphicunitshavebeenidentified
intheSalinasBasin:A-aquifer,SalinasValley
Aquiclude(SVA),180-footaquifer,400-foot
aquifer,andthe900-footaquifer.IntheSalinas
Basin,theSVAseparatestheA-aquiferfromthe
underlying180-footaquiferovermostofFortOrd
butisabsentbeneathSite3. Therefore,atSite3,
themergedA-and180-footaquifersofthe
SalinasBasinaretreatedasoneunit,andis
referredtoastheupper180-footaquifer.Asilty
andclayeysandaquitardseparatesthe
upper180-footaquiferfromthelower180-foot
aquifer.TheSeasideBasinunderliesthe
southernportionofSite3. Theaquifersinthe
SeasideBasinarereferredtobytheirgeologic
formationnamesratherthanthetiaveragedepth
togroundwater.Progressingdownward,theseare
theAromasFormation,thePasoRobles
Formation,andtheSantaMargaritaFormation.
Together,therecentandolderdunesands
comprisetheupperportionoftheunconfined
180-footaquiferintheSalinasBasinandthe
uppermostaquiferintheSeasideBasin.

Dataonwaterlevelsobtainedfrommonitoring
wellsinstalledaspartoftheinvestigationof
Sites2and12indicatethatthedepthto
groundwaternearSite3rangesfrom
approximately20toover100feetbgs.At
Range11,thegroundwaterlevelinMonitoring
WellMW-02-10-180(Plate2)isapproximately
40feetbgs,giventhetopographyandelevation
variationsatSite3,groundwa-terisshallowestin
thisarea.Basedondataobtainedfromthe
Sites2 and12investigation,thegradientinthis
areaappearstoberelativelyflat,Potentiometric
mapssuggestthathorizontalflowacrossthesite
ispredominantlytothewest/southwestatSites1
and2andinthesouthernandnorth-central
portionsofSite3 (Plate2).

Tidalstudiesconductedaspartofthe
investigationsofSitesI and2indicatethat
groundwaterflowbeneaththesetwositesis
influencedbytides,resultinginsmall(k0.5foot
maximum)diurnalchangesingroundwater
levels.Seawaterintrusionisdocumentedto
occurbeneaththesiteintheupper180-foot
aquifernearthebeach,thelowerpollionofthe
180-footaquifer,andthe400-footaquifer.Inthe
SeasideBasin,seawaterintrusionhasbeen
documentedintheuppermostaquifer(Aromas
Formation)only.
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3.0CONCEPTUALSITEMODEL

AconceptualsitemodelwasdevelopedforSite3
andpresentedintheDrajlFinalWorkHan,Site3
(Site3WorkPlan)(HA,1993jj.Theconceptual
sitemodelwasusedtoidentifythedataneeded
tospecificallyevaluatewhethercurrentorfuture
completeexposurepathwaysareexpectedat
Site3,and,ifthepathwaysarecomplete,to
assesspotentialhumanhealthandecological
risksassociatedwithsite-relatedchemicals.
Plate6illustratesthepossiblechemicalmigration
pathwaysthatwereconsideredatSite3.

TheEnvironmentalProtectionAgency
(EPA,1989b)describesexposurepathwaysin
termsoffourcomponents:

●

●

●

●

All

Asourceandmechanismofchemicalrelease

Aretentionortransportmedium(orretention
mediaincasesinvolvingmediatransferof
chemicals)

Apointofpotentialcontact(referredtoasthe
exposurepoint)byahumanorecological
receptorwiththecontaminatedmedium

Anexposureroute(e.g.,ingestion)atthe
exposurepoint.

fourofthesecomponentsmustbepresentfor
apotentialexposure~athwaytobeco~sidered
complete.

3.1 ChemicalSource

Thespentammunitioninthedunesandsisthe
potentialsourceofchemicalsatSite3. The
likelychemicalsarelead,copper,andother
prioritypollutantmetals.

3.2 PossibleChemicalRelease
andMigrationMechanisms

Thepossiblechemicalreleaseandmigration
mechanismsidentifiedatSite3 arelistedbelow
(Plate6):

●

●

●

●

●

●

●

Migrationofspentammunitiontothesurf
zonethrougherosion

Leachingofmetalsfromspentammunition
tosoil

Leachingofmetalsthroughthesoilto
groundwater

Migrationofdissolvedmetalswithimand
betweenaquifers

Dischargeofgroundwatercontainingmetals
toMontereyBay

Entrainmentinairofmetalsadsorbedto
dustpanicles

Bioaccumulationofchemicalsbyorganisms,
suchasplants,andmigrationto-oth~r
ecologicalreceptorsviathefoodweb.

Thedataneededtoinvestigatethesepotential
chemicalreleaseandmigrationmechanismswere
collectedduringtheRI. Asmentionedin
Section2.4,asignificantvolumeofstormwater
runoffisnotexpectedatthesitebecauseofthe
highporosityofthedunesands;therefore,this
migrationpathwaywasnotaddessedfurtherin
thisRI. Potentiallycontamtiatedsurfacewater
runoffdischargedfromthestormdrainor
stormwaterbeachoutfallstosurfacewaterorsoil
atSite3wasevaluatedseparatelyinthe
BWSWOIandisdescribedfurtherinthe
basewideprogramssectionofVolumeIIofthis
report.

3.3 PossibleReceptorsand
CompleteExposure
Pathways

Possiblehumanandecologicalreceptorswere
identifiedduringtheRI. Thedatarequiredto
evaluatewhetherpotentialexposurepathways
arecompleteforeachofthereceptorswerealso
collectedduringtheRIandEcologicalRisk
Assessment.Humanreceptorsandexposure
pathwaysarediscussedfurtherh theSite3
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3.0ConoaptualSiteModel

HumanHealthRiskAssessmentinVolumeIIIof
thisreport.Ecologicalreceptorsandexposme
pathwaysarediscussedfurtherintheEcological
RiskAssessmentinVolumeIVofthisrepoll.

-,-
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4.0 REMEDIALINVESTIGATIONPROGRAM

Thissectiondescribesthescopeofworkand
discussestheresultsoftheRIatSite3. Thegoal
oftheRIatSite3wastocollectsufficientdatato
assess1)thelateralandverticalextentof
potentialcontamination,2)thepotentialthreatto
humanhealthandtheenvironmentfromsite-
relatedchemicals,and3)thepotentialremedial
measures,ifneeded.Aphasedfieldprogramwas
proposedintheagency-approvedSite3Work
Plan(HLA,1993j);samplingwastobeconducted
basedonthefindingsfrompreviousphases.
Basedonthesitebackgroundandconceptualsite
model,thefollowingfivetaskswereproposedin
theSite3WorkPlanandareoutlinedonPlate7:

● Sourcecharacterization(Task1onPlate7)

“ Soilcontaminationinvestigation(Task2)

● Airsamplinginvestigation(Task3)

● Groundwatercontaminationinvestigation,if—, necessary(Task4)

● Ecologicalreceptorinvestigation,ifnecessary
(Task5).

Theecologicalreceptorinvestigation[Task5)was
includedinthescopeofworkfortheBasewide
EcologicalRiskAssessment(VolumeIVofthis
report)andwasnotconductedaspartofthe
Site3RI.DeviationsfromtheSite3WorkPlan
arenotedintheappropriatesectionsherein.
Becauseofitslargesize(approximately
780acres),threeareasofSite3wereselectedto
representsiteconditions.Ranges11and12
(StudyArea1)wereselectedtorepresentthe
olderrangesthathavenotbeenusedsince1975.
Ranges5through8 (StudyArea2)wereselected
torepresenttherangesthathavereceivedthe
mostrecentheavyuse.Anareabetween
Ranges8and9wasselectedasaControlArea
becauseitreportedlywasneverusedasafhing
range.ThestudyareasareshownonPlate2.
Thethreestudyareas(StudyAreasI and2 and
theControlArea)extendfromtheeastsideofthe
ranges(justwestofHighwayI) totheshoreline.
Eachstudyareacontainsabout70acres.

Thethreeprimarytasksconductedduringthis
investigationareoutlinedbelow:

● Task1: SourceCharacterization(Section4.1)

Conductingapreliminaryvisualsurvey
oftwoareaswithinthesite
(Section4.1.1)

- Evaluatingthedistributionofspent
ammunition(Section4.1.2)

- Detailedvisualmappingand
confirmationsamplinginthreestudy
areas

Geophysicalsurveyconcurrentwith
thevisualmapping

Sitewidereconnaissancevisual
mapping,includingallblowouts

- Detailedmappingoffiveblowouts

Visualmappinginfivesurfzonetest
pits.

- Evaluatingthechemicalcharacteristicsof
thespentammunition(Section4.1.3).

“ Task2: SoilInvestigation(Section4.2)

Excavating23testpitsinthestudyareas
andcollecting3soilsamplesfromeach
testpitformetalsanalysis(69samples)

- Collecting3additionalsamplesineach
of5ofthetestpitsforleachateanalysis
(15samples)

Collectingoneseparatesurfacesamplein
eachtestpitforparticlesizeanalysis
[23samples).

● Task3: AirQualityInvestigation
(Section4.3),whichincludedcollectingand
analyzingairsamplesfromonestudyarea.

VolumeII
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4.0RemedialInvestigationProgram

Theneedforagroundwaterinvestigationwas
evaluatedonthebasisofresultsofthe
investigation(Section5.4).

Thespecificfieldinvestigationactivitiesand
theirgoalsorobjectivesaresummarizedin
Table2. Beforeconductingintrusivefield
activities,proposedsamplinglocationswere
clearedforsensitivebiologicalspecies,
undergroundutilities,andunexplodedordnance.

4.1 SourceCharacterization

4.1.1 PreliminaryVisualSuwey

OnOctober13,1992,HardingLawsonAssociates
(HLA)conductedapreliminaryvisualsurveyto
identifythetypesandgeneraldistributionof
spentammunitionatSite3. Thesurveyincluded
traversingtwoareasofthesite,oneareafrom
Range11toRange17andoneatRange8.
Severalshallow(lessthan3feetdeep)testpits
wereexcavatedinbothareas,forvisual
observationsonly.

Themajorityofspentammunitionobservedin
thesetwoareasatSite3 consistedofspent
bullets(i.e.,combinedslugsandmetaljackets)
andmetalfragments.Fromvisualobservations,
thespentammunitionappearedtoconsist
primarilyofcopperandlead.Manyofthemetal
fragmentswerecoveredwithcoatingsor
encrustationsthatappearedtobeeithercopper
oxideorironoxide.Manyoftheleadslugs
appearedtobecoatedwithawhiteleadoxide.
Fromtheseobservations,leadandcopperwere
consideredtobetheprimarypotentialsite-related
chemicals;otherprioritypollutantmetalswere
potentiallypresentbutatlesserconcentrations.

Plates8and9showtheestimateddistributionof
spentammunitionbasedontheprelimirmy
survey;similardistributionpatternswere
observedinbothsurveyedareas.intheareas
surveyed,theconcentrationofspentammunition
wasgreatestinanapproximately10-to
30-foot-highbandalongthesanddunes
immediatelybehindthetargetareas.Inthis
band,about10percentormoreoftheground
surfacewascoveredwithspentammunition;the
shallowtestpitexcavationsinsuchareas
indicatedthepresenceoftwodistinctzonesof
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spentammunition.Thefirstzonewasasurface
layerabout3inchesthick,withinwhich
concentrationsofspentammunitionconsistingof
slugs,bulletfragments,andjacketsweregreater
than10percent.Beneaththissurfacezonewas
anunderlyingzonecontaininghighlyoxidized,
sand-encrustedbullets(i.e.,sandandspent
ammunitionfragments,moderatelycementedby
oxidizedmetal);thiszonegenerallyextendedto
aboutI to2feetbgs.Spentammunitionwas
generallyabsentbelowI to2feet.
Representativephotographsillustratingthe
vellicaldistributionofspentammunitionat
Site3arepresentedonPlate10.

Abovethehighlyconcentratedbandand
generallyextendingtoabouttie topofthedune,
thesurfaceconcentrationofspentammunition
decreasedtolessthan10percentwithlittle,if
any,ammunitionbelowthegroundsurface.
Fromthetopofthedunestotheshoreline,the
surfaceconcentrationofthespentammunition
waslessthan1percentwithnoneobserved
belowthegroundsmface.Spentammunition
alsooccrmedatgreaterthan10percent(byarea)
alongtheerodingsurfaceofblowouts,butwas ..
scarcetononexistentonthesurfaceoftheir
depositionaltongues.Spentammunitionwas
alsoscarcetononexistentinareasofthedumes
betweentheranges.

4.1.2 DistributionofSpent
Ammunition

4.1.2.1 FieldInvestigation

BetweenOctoberandDecember1993,HLA
conductedvisualmapping,collected
confirmationsamples,andusedsurface
geophysicalmethodstoinvestigatethe
distributionofthespentammunitionwithinthe
site.

VisualMappingandConfirmationSamp/ing

Thevisualmappingsurveyconsistedofsetting
Uparectangulargridon5O-footcenters,
traversingeachstudyareaalongthelinesofthe
grid,andestimatingtheoccurrenceandthe
percentageof surfaceareacoveredbyspent
ammunitionatthegridnodes.Thepercentageof ~...
surfaceareacoveredbyspentammunitionh tie

HardingLawsonAssociates Site3
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4.0 RemedialInvestigationProgram

/’-% controlareawasassessedatgridnodeson
300-footcenters.Toconfirmthevisual
estimates,thesurfaceareacoveragewasalso
quantitativelyassessedbyremovingthetop
I inchofsoilandspentammunitionina
9-square-footareaatthenodesofarectangular
gridon300-footgridcenters;thenodescoincided
withthoseonthegridutilizedforthevisual
survey.Eighty-theeoftheseareasweresampled
(Table3). Foreachsample,thetotalvolumeof
collectedsoilwasweighedthensievedusinga
No.8sieve.Thespentammunitionfractionof
thetotalsamplewasthenweighed,anda
quantitativemeasureoftheamountofspent
ammunitionwascalculatedasfollows:

WeightPercentofSpntAmmunition=
BulletWeight~ ~00
TotalWeight

Thisquantitativeassessmentoftheconcentration
ofspentamnmmitionisreferredtothroughoutthe
remainderofthisdocumentas“confirmation

,,--, sampling.”Locationswhereconfirmation
samplingwasconductedarereferredtoas
“confimnationsamplingpoints.”

GeophysicalSurvey

Ageophysicalsurveywasconducted
concurrentlywiththevisualmappingtoprovide
additionalinformationonthesurfaceand
subsurfaceextentandconcentrationofspent
ammunition,especiallyinareasofsurface
vegetation(primarilyiceplant)wherevisual
estimatescouldnotbemade.Toevaluatewhich
geophysicalinstrument(s)providedthemost
effectiveandusefuldata,fournonintrusive,
surface-sweepinggeophysicaltechniqueswere
testedintheControlArea.Thegeophysical
instrumentstestedincludedtheModelsEM3l-D,
EM38,andEM61electromagneticmeters
manufacturedbyGeonicsLimited(Geonics)and
theModel5500/DmetaldetectorfromWhites
Instruments.Alloftheseinstrumentshavethe
abilitytodetectnear-surfaceferrousand
nonferrousmetals.Theinstrumentsdifferin
theirsensitivitytothelocalmassofmetal(bullet
concentration)andthedepthofburial.
Measurementsfromtheseinstrumentsarealso
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affectedtosomeextentbychangesinsoiltype
andsoilmoisture.

TheinitialtestsindicatedthattheEM38and
Model5500/Dmetaldetectorwerethemost
effectiveofthefourinstrumentsfordetecting
shallowconcentrationsofspentammunitionat
Site3. Aftertestinganddevelopmentofdata
measurementprocedures,ageophysicalsurveyof
theControlArea,AreaI, andArea2was
performedinbothvegetatedandnonvegetated
areasalongthesamegridusedduringthevisual
survey.Followingpreliminaryinterpretationof
thegeophysicaldata,severalshallow(lessthan
3feetdeep)pitswereexcavatedforvisual
estimationoftheconcentrationofspent
ammunitiontohelpunderstand,calibrate,and
validatethefindingsofthegeophysicalsurvey.

SitewideVisualSurvey

InDecember1993,HLAconductedavisual
surveysimilartotheprelimtiaryvisualsurvey
describedinSection4.1.1.Thesurveyconsisted
ofvisualreconnaissancemappingofthe
distributionofspentammunitioninthe
accessibleareasofSite3thathadnotpreviously
beenmapped;thesurveyincludedtheblowout
areasnearthebeachbutexcludedthethree
studyareas.SixHLAgeologiststraversedthe
sitefromsouthtonorthandrecordedvisual
observationsofspentammunitiondistributionon
mapsofthesite.

MappingofRepresentativeBlowouts

Resultsoftheprelimina~visualsurvey
suggestedthatbulletsmaybemigratingfromthe
dunestothebeachandpossiblytotheintertidal
zonethrougherosion.Toevaluatethispotential
transportpathway,fiveblowoutsalongthebeach
wereinvestigated(Plate11).Eachblowoutwas
mappedbyvisuallyestimatingthesurfacearea
coveredbyspentammunitionatthetop
(eastemunost),middle,andbottom(westernmost)
thirdoftheblowout.Toconfirmthevisual
estimates,confirmationsamplingwasconducted
attwo9-square-footareasineachthirdandat
one9-square-footareaatthebaseofthefive
blowouts(i.e.,35confirmationsampling
locations).Inaddition,onetestpitupto3feet
deepwasexcavatedatthebaseofeachblowout

HardingLawsonAssociates Site3
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4.0RemedialInvestigationProgram

tovisuallyassessthepotentialforaccumulation
ofspentammunition.

SuriZoneTestPits

Thedistributionofspentammunitioninthesurf
zonewasestimatedusingvisualobservationsand
byexcavatingfiveshallow,hand-dugtestpitsto
anapproximatedepthof3feet.Thesurfzone
testpitlocationsareshownonPlate11.
Confirmationsamplingwasnotconductedinthe
surfzonetestpits.

Allactivitieswereperformedinaccordancewith
theSite3WorkPlan,withthefollowing
exceptions:

● Onlyfiveblowoutswereinvestigatedbecause
thevisualreconnaissancemappingindicated
tie presenceofnumerousblowouts.Thefive
chosenfordetailedmappingwerethelargest
blowoutswiththemostvariabledistribution
ofspentammunition.

● Duetotheacceleratedfieldschedulefor
mappingthestudyareas,thegeophysical
surveywascompletedpriortocomparisonof
thegeophysicaldataandthevisualestimates
obtainedfromthetestpitsandconfirmation
samplinglocations.

4.1.2.2 ResultsandDiscussion

Plate11presentstheestimatedsurface
distributionofspentammunitionacrossthesite,
basedonthevisualreconnaissancemapping,test
pitsandconfirmationsamplingatthefive
selectedblowouts,andsurfzonetestpits.
Plates12and13showthedetailedsurface
distributionofspentammunitionineachstudy
area.Theresultsofthevisualreconnaissance
mapping,thedetailedmappingeffortwithinthe
studyareas,thegeophysicalinvestigation,the
blowoutmapping,andthesurfzonetestpits
follow:

● Thedistributionpatternsobservedduringthe
reconnaissancevisualmappingweresimilar
tothoseobservedduringthepreliminary
survey[Plate11).Theconcentrationsof
spentammunitionweregenerallyhighest
(greaterthan10percent)inabandalongthe
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●

●

●

easternslopesofthesanddunes,
immediatelybehindthetargetareas.
Betweenthefiringlinesandthetargetsand
outsidetheheavilyconcentratedzonebehind
thetargetsandextendingtothetopsofthe
dunes,concentrationsofspentammunition
decreasedto1to10percent.Inareas
betweentherangesandfromthetopsofthe
dunestotheshoreline,concentrationsof
spentammunitiondecreasedtolessthan
1percent.

Theweightpercents(ofspentammunition)
obtainedfromtheconfirmationsampling
locationscorrelatedwellwiththevisual
estimates(Table3)

Afterthegeophysicalsurveyinthethree
studyareas,theGeonicsModelEM38data
wereevaluatedtoassesscorrelationwith
bulletconcentrationsesttiatedbyvisual
methods.Thedatadidnotcorrelatewell
withthevisualestimates;theEM38
measurementsappeartohavebeenadversely
affectedbysoilmoisturevariationsacrossthe
site.Therefore,theEM38datacouldnotbe ,.
usedtomaptheconcentrationsofspent
ammunitionintheupper1to3feet.

TheWhitesModel5500/Dmetaldetector
measurestherelativeresponsefromsurface
andburiedmetal(uptoadepthof6inches)
onlyforalocalizedareaimmediatelybeneath
theinstrument(i.e.,itcannotprovide
informationaboutconcentrationsofbulle-ts
inadjacentareas).Thetechniquewas
successfulinbothvegetatedandunvegetated
areas.Datafromvisualobservations
indicatedthattheinterpretationofthe
5500/Ddataislimited;therefore,the5500/D
datawereusedonlytoguidetheassessment
ofwhetherbulletconcentrationsintheupper
6incheswerelessthanormorethan
approximately5percentbyweight.

ThedetailedmappingofStudyAreas1and2
(Plates12andl~jcodirmedt%eresultsof
thevisualreconnaissancemapping.The
highestsurfaceconcentrationsofspent
ammunitionwereinbandsalongcontoursof
relativelyequalelevationonthedunes
directlybehindthetargetareas,indicating /–..
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thatthespentammunitionpassedthroughor
bythetalgetsandcollected-ontheeaste~n
sidesofthedunefaces.Moderate
concentrationsofspentammunition(1to
10percent)surroundthehighconcentration
areas.Lowconcentrations(lessthan
1percent)ofspentammunitionarefound
betweenthefiringlinesandthetargetsand
adjacentthemoderatezones.

● ThedetailedmappingoftheControlArea
indicatedthatspentammunitionwasabsent
fromthesurface,withtheexceptionofafew
isolatedareaswherebulletswere
encounteredatasurfaceconcentrationofless
than1percent(Plate13)

● Mappingoftheblowoutsindicatedthatmany
aretruncatedonthewesternsidebysteep
cliffs.Thehighestconcentrationsofspent
ammunitionaregenerallyfoundinthelower
(western)thirdoftheblowouts,abovethe
clifffacesthatextendtothebeach(Table4;
Plate11).Thebulletconcentrationsdecrease
alongtheclifffacestowardthebeachand-.-, alsototheeast,towardthetongueofthe
blowouts.Thebulletsappeartobeeroding
outofthesurroundingdunesintothe
blowouts(troughsbetweendunes).
Subsequently,theeffectsofgravityand
landwardmigrationofsandfromwesterly
windsresultinconcentrationofspent
ammunitioninthewesternportionofthe
blowouts(i.e.,inthetroughbelowthedunes
fromwhichtheyeroded).

● Spentanum.mitionwasnotobservedintie
fivetestpitsexcavatedatthebaseofthe
blowouts

● Spentammunitionwasnotobservedinthe
fivesurfzonetestpits.

4.1.3 CompositionofSpent
Ammunition

Thetypesofammunitionpotentiallyusedatthe
trainfirerangeswereidentifiedbyinterviewing
FortOrdpersonnelandreviewingavailable
records,includingtheFortOrdRange/Training
AreaOperatingProceduresandUsageGuide
(Army,1991Z2).Thefollowingtypesofsmall

armsammunitionwereauthorizedforuseat
Site3:5.56millimeters(mm),38-and45-caliber
pistol,7.62mm,7.62machinegun(MG),and
12gauge(Army,1991h).Afterthetypesof
ammunitionusedwereidentified,representative
samplesofthedifferenttypesofspent
ammunitionwerecollectedfromtheSite3study
areasdiningthevisualmapping.Additionally,
anencrustedbulletsampleandasandsample
fromnearbyMarinaStateBeachwerecollected
toevaluatethecompositionofthecementedsand
andthecleansand,respectively.The11samples
weresubmittedunderchainofcustodyto
NorthernCaliforniaAnalyticalLaboratory,
Moraga,California,forelementalcomposition
analysesusingx-rayfluorescence(XRF).The
XRFanalyticaltechniquemeasuresthe
compositionoftheexposedexteriorand
near-surfaceportionofthesample;it doesnot
provideinformationregardingtheinterior
composition.ToconfirmtheresultsoftheXRF
analysesandprovidetiormationaboutthebulk
samples,thesameXRFsamplesweresubmitted
underchainofcustodytoEnseco,Incorporated
(Enseco),WestSacramento,Californiafor
digestionandsubsequentanalysisforpriority
pollutantandothermetals.Ensecoisa
state-certifiedlaboratory.

TheresultsoftheXRFanalysisofbullets
fragmentsandsandarepresentedinTable5and
AppendixA,andtheresultsofdigestionanalysis
areinTable6. Thecharacteristicsofthespent
ammunitionatSite3follow:
●

●

h general,theXRFresultsindicatedthatthe
bulletfragmentswerecomposedprtiarilyof
copper,lead,iron,zinc,andantimony
(Table5). Otherelementsweredetectedin
lesseramounts(intherangeof100partsper
million).

Theexterioroftheencrustedbulletsample
wascomposedprimarilyofiron.Other-
elements(e.g.,aluminum,silicon)were
detectedatconcentrationslessthanthatof
ironbutgenerallygreaterthanthe
concentrationsinthebulletfragments.
Apparently,weathertigofthebullets
resultedinanironoxidesubstratethatacts
asaconcentratingmediumforothermetals
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dissolvedoutofthesandbyinfiltrating
saltwaterandrainwater.

- Thesandsamplewascomposedprimarilyof
silicon,calcium,aluminum,andsodium

● Ingeneral,theresultsofthedigestion
analysesconfirmtheresultsoftheXRF
analyses(Table6). Copper,lead,zinc,
antimony,andironwerethemoreprevalent
metalsdetectedinthebulletsamples.

4.2 S0[1Investigation

4.2,1 SamplingProgram

BetweenNovember30andDecember9,1993,ten
testpitswereexcavatedbyhandineachofStudy
Areas1and2;threesoilsampleswerecollected
fromeachtestpit.Thetestpitlocationsineach
ofthetwostudyareaswereselectedafter
completionofthevisualmappingasfollows:

● Fourtestpitsinareaswheresurface
concentrationsofspentam.unmitionexceeded
10percent

● Threetestpitsinareaswheresurface
concentrationsofspentammunitionwere1
to10percent

● Twotestpitsinareaswheresurface
concentrationsofspentammunitionwereless
than1percent

● Onetestpitinanareawherespent
ammunitionwasnotidentifiedatthesurface.

Inaddition,threetestpitswereexcavatedinthe
ControlAreaandthreesoilsampleswere
collectedfromeachtestpit.Thetestpitsinthe
ControlAreawerelocatedwithinthedunearea
(twotestpits)andonthebeach(onetestpit).
Twenty-threetestpitswereexcavatedduringthis
phaseoftheinvestigation.

Ineachtestpit,soilsampleswerecollectedfrom
thesurface,fromtheencrustedbulletlayer,and
from2feetbelowthebaseoftheencrustedbullet
layer(69samples).Wherenoencrustedbullet
layerwasencountered,sampleswerecollected
fromthesurfaceandatapproximatedepthsof
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0.5feetand2.5feet.Soilsampleswerecollected
usingaplasticshovel;sufficientmaterialwas
collectedtofilla5-gallonplasticbucket.The
bucketwasweighedbeforeandaftersample
collectiontoobtainthetotalmassofeach
sample.ANo.8sievewasusedtoseparatethe
spentammunitionandotherfragmentsfromthe
sand.Toconfirmthevisualestimatesateach
samplinginterval,themetalfragmentfraction
wasweighedtocalculateitsweightpercentage
(Table7]. Aportionofthesandfractionwas
thenplacedinlaboratory-supplied,cleanglass
samplejarsforchemicalanalysis.

Inadditiontothe69sievedsamples,unsieved
samplesforleachateanalyseswerecollectedfrom
twoofthetestpitsineachofStudyAreasI and
2andfromoneofthetestpitsintheConfiol
Area.Ineachofthe-twostudyareas,thetwo
testpitswerethosethathadthehighestsurface
concentrationafspentammunition(basedon
visualestimates);thetestpitintheControlArea
wasfromthedunearea(S-31). Threesamples
werecollectedfromeachofthefivetestpits
(15samplestotal)forleachateanalysis.Each
samplewascollectedusingaplasticshoveltofill
agallon-sizeplasticbag;thesampleswere
collectedatsamplingintervalsthatcorresponded
tothesoilsamplingintervals(swrface,encrusted
bulletlayer,and2feetbelowtheencrusted
bulletlayer).Aseparatesurfacesamplefrom
eachtestpit(23samples)wascollectedsimilarly
forphysicaltesting.Thesoilsamplesfor
chemicalandphysicalanalysiswerehandledin
accordancewiththeproceduresspecifiedinthe
SamplingandAnalysisPlan(SAP)forFortOrd
(HA,199211).

4.2.2 ChemicalandPhysical
Analyses

Thesievedandunsievedsoilsamplescollected
fromthetestpitsweresubmittedunderchainof
custodytoEnsecoforanalyses.Theseparate
surfacesamplesweresubmittedunderchainof
custodyto-SoleaLaboratory,Concord,California,
foranalysisofparticlesize.

BasedontheresultsoftheXRFanalyses,the
mostprevalentandtoxicmetalsdetectedinthe
spentammunitionwereselectedas“indicator”
chemicals.The69sievedsoilsamplesfromthe
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testpitswereanalyzedforcopper,lead,iron,
zinc,antimony,tin,totalchromium,and
hexavalentchromiumusingtheEPATest
MethodsshowninTable8. All69soilsamples
werealsoanalyzedforcationexchangecapacity
(CEC),totalorganiccarbon(TOC),andpHusing
theEPATestMethodsshowninTable8.

TheWasteExtractionTest(WET),theToxicity
CharacterizationLeachingPotential(TCLP)test,
andASTMD4793-88testmethodswerereviewed
toevaluatewhichmethodwouldbemost
appropriateforperformingleachingtestsat
Site3. Allthreetestmethodsaredesignedto
evaluatewasteleachesandarenotspectiically
intendedtoapproximatefieldconditions.ASTM
D4793-88wasselectedbecauseitallowsfor
selectionoftheleachliquidandthuswouldbe
morerepresentativeofactualfieldconditionsat
thesite.ThismethodwasproposedintheDraft
FinalWorkPlan,Site3 @LLA,1993-19and
subsequentlyapprovedbytheregulatory
agencies.Syntheticrainwaterandsynthetic
seawaterwereselectedforuseastheleachfluids
toapproximateactualfieldconditionswhere
rainwaterandsaltwaterspraymightinfiltrate
intosandcontainingspentammunition.Acopy
ofthetestmethodispresentedinAppendixE.

Thefifteenunsievedsamplesweresubmittedto
Ensecotobeanalyzedforleachablemetalsusing
theASTMD4793-88leachingprocedure.Each
soilsamplewassplitintofourequalfractionsby
theanalyticallaboratory.Twofractionswere
sievedwithaNo.8sieve,andtwofractionswere
notsieved.Onesetofsamples,consistingof
onesievedfractionandoneunsievedfraction,
wasleachedusingsyntheticrainwaterwithapH
of5.6.Thesecondsetofsampleswasleached
usingsyntheticsaltwaterwithapHof8.2.The
leachatewasanalyzedforthesamelistofmetals
aswerethesoilsamples(withtheexceptionof
hexavalentchromium)usingtheEPATest
MethodsshowninTable8.

TheSite3WorkPlancalledforthesoilsamples
tobeanalyzedforEh.However,Ehisa
measurementofeIectronactivityinwaterandno
EPAapprovedlaborato~analyticalmethodexists
forEhinsoil;therefore,Ehwasomittedfromthe
analytelist.Additionally,theleachatetest
methodcalledfortheanalysisof10leachesfrom

eachsample.Becauseofcostandpractical
constraints,onlythefirstleachwasanalyzed.In
general,mosto~themetalsareextracted-during
thefirstleachtigprocedure.Analysisofthefirst
leachwas,therefore,consideredtorepresenta
worstcasescenarioandwasconsidered
appropriateforSite3.

4.2.3 S011SampleResults

Theanalyticalresultsforsoilsamplesfromthe
Site3studyandcontrolareasaresummarized
hereandinTables9and10. Atableofthe
laboratoryanalyticalresultsisincludedas
App~ndixB. Sampledepthsreportedin
AppendixBareanaverageofthetotalsampling
interval.Thus,ifthesampleintervalwasO.5to
1.0foot,thedepthisreportedas0.75foot.
Particlesizeanalysesarepresentedin
AppendixC.

Soilsampleswereanalyzedfromtentestpitsin
eachofthetwostudyareas,andthreetestpitsin
theControlArea.Resultsofthetestpitsampling
arediscussedbelow.

Theanalyticalresultsformetalswereinitially
evaluatedbycomparingthedatatomaximum
backgroundvaluesdevelopedaspalloftheDmjl
FinalBasewideBackgroundSoilInvestigation,
datedMarch15,1993.Tables9and10present
summariesoftheanalyticalresultsfortheSite3
soilsamples,alongwiththerangeofbackground
concentrations,whereavailable.Plates12
and13presentconcentrationsforthosemetals
detectedatconcentrationsgreaterthaneach
metal’smaximumbackgroundvalue.Where
detectedconcentrationsarebelowmaximum
backgroundvalues,nodataarepostedonthe
plates.Nobackgrounddatafromthebasewide
investigationareavailableforironandtin;
therefore,concentrationsabovethedetection
limitarepostedforthesemetals.Iron,copper,
tin,antimony,chromium,lead,andzincwere
detectedinvarioussoilsamplesfromStudy
AreasI and2,Hexavalentchromiumwasnot
detectedinanyofthesoilsamples.Ironwas
detectedineverySite3 soilsampleincluding
thosecollectedintheControlArea.

Backgroundconcentrationsofleadrangedfrom
0.52to51.8mg/kgforsurfacesamples(collected
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atdepthsoflessthan2feet),andbackground
concentrationsofleadinboreholesamples
(collectedatdepthsof10feetorgreater)ranged
from0.68to17.4mgkg.SotidataatSite3will
becomparedtomaximumbackground
concentrationsofsurfacesamplesbecausethe
majorityofthesamplescollectedatSite3were
fromnearthesurfaceorfromshallowsoilsof
depthslessthan5feet.

LeadinsoilatSite3rangedfromII to
47,500n@kg.Mostofthesamplesthat
containedleadconcentrationsgreaterthanthe
maximumbackgroundconcentrationwereabove
2.0feetdeep.Onlythreesamplescollected
below2feetcontainedconcentrationsabovethe
maximumbackgroundvalueof51.8mg/kg:the
2.75-footsamplefromTestPitU-06inArea1
andsamplescollectedfrom2.25and6.25feet
fromTestPitM-02inStudyAea2. Eachof
thesethreesampleswerecollectedwithin2.5feet
ofanencrustedbulletlayer.

Theonlyconcentrationsofzinc,copper,
chromium,andantimonydetectedabove
maximumbackgroundwerealsofromthe2.25
footsamplefromTestPitM-02andthe2.75foot
samplefromTestPitU-06.Onlycopperwas
detectedabovemaximumbackgroundinthe6.25
footsamplefromTestPitM-02.

Althoughironwasdetectedineverysoilsample
fromSite3,it isnotincludedasanindicator
chemicalbecauseitisanessentialnutrient,it
hasamuchlowertoxicitythanlead,anditis
alsopresentinsamplescollectedintheControl
Area.Becauseconcentrationsofmetalsdetected
abovebackgroundarecollocatedwithlead,the
focusofthediscussionofresultsatthesiteis
lead.Leadisthemostprevalentandthemost
toxicmetaldetectedatthesiteandrepresentsthe
greatestpotentialrisktohumanhealthandthe
environment.Forthepurposesofthediscussion
presentedherein,leadconcentrationsare
comparedtothemaximumbackground
concentrationforlead;51.8mglkg.

4.2.3.1 VerticalDistribution

“ Basedonvisualobservationsand
confirmationsampling,concentrationsof
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spentammunitionaregenerallyhighestat
thesurface(Table7)

● Wheresurfaceconcentrationsarehigh
(generallyabove10percent),asindicated
bothbyvisualestimatesandconfirmation
sampling,anencrustedbulletlayerisusually
foundatanapproximatedepthof0.5foot
beneaththesurface,withconcentrationsof
spentammunitiondroppingtoOpercent
withinafootorsobeneatbtheencrusted
layer

● Wheresurfaceconcentrationsarelow,no
bulletsaregenerallyfoundbeneaththe
surface.

4.2.3.2 LeadConcentrations

Ofthosemetalsdetectedabovemaximum
background,leadwasgenerallydetectedat
thehighestconcentrations

Leadwasdetectedatconcentrationsranging
from11.0to46,300m@kg(Plates14and15)
duringtheRI. Onesamplecollectedduring
theEcologicalRiskAssessmentcontaineda
concentrationof47,5oomg.lkglead. ...’

Concentrationsofleadabove51.8mg/kgwere
generallylimitedtodepthsofapproximately
2feetorless.OneexceptionwasatTestPit
M-02atStudyArea1,wheretheencrusted
bulletlayerextendedfromdepthsof
approxtiately0.5footto4 feet;alead
concentrationof5,390mg/kgwasdetectedat
adepthof2.25feetbutdecreasedto164
mglkgat6.25feet.

Inbothstudyareas,concentrationsoflead
above51.8rngkgweregenerallylimitedto
areaswheresurfaceconcentrationsofspent
ammunitionexceeded10percent(Plates14
and15).Concentrationsofleadabove
51.8mg/kgwerealsodetectedinsurface
samplescollectedfromfourtestpitswhere
therewasmoderate(i.e.,3to4percent)
surfacespentammunitioncoverage(Test
PitsX-2inStudyArea1atidM-38,S-38and
G-37inStudyArea2,Plates14and15).
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● Whereleadwasdetectedatconcentrations
belowthatofmetalsotherthaniron
(e.g.,copperandantimonyinsamples
collectedfromTestPitLocationo-9inStudy
Area1),thedistributionpatternsforthese
othermetalsweresimilartothatforlead

● Concentrationsofleaddecreasewithdepth,
correspondingtotheobservedvertical
distributionofspentammunition.

4.2.3.3 OtherAnalyticalResults

● ThepHofsoilsamplescollectedfromthe
StudyandControlareasrangedfrom5.1to
8.3

● TOCconcentrationsrangedfrom229mglkg
to4,600@g; exceptforaconcentrationof
14,800mglkgdetectedat0.12feetinTest
PitE-35

● Particlesizeanalysesofsurfacesamples
indicatethatsoiltypesaresiltysand(SM)to
sand(SP)(AppendixC)

● CECSrangedfrom2.0to40.3milliequivalents
per100grams(meq/100g).CECrepresents
thecapacityofasoiltoattractand
accumulatecations.ThereportedCECSare
withintherangeexpectedforsandtosilty
sand(Dmgun,1988),andindicatethatthe
amountofclayparticlesinthesamplesis
low.

4.2.3.4 LeachateAnalyticalResults

Leachateanalysesindicatedthatrainwaterhada
greaterabilitytoleachmetalsfromthesoiland
spentammunitionthandidsaltwater(rainwater
hasalowerpHthansaltwater).Concentrations
ofmetalsleachedusingrainwaterweregenerally
higherthanthoseleachedwithsaltwaterforboth
sievedandunsievedsurfacesamplescontaining
highconcentrationsoflead(Table11;
AppendixB).

Leadconcentrationsinleachatesamplesranged
fromNDto76.6m@L.Thehighest
concentrationswereinthe0.33footsamplefrom
TestPitE-35;76.6m@ fromtheumsieved
rainwaterleachand23mgiLfromthesieved
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rainwaterleach.Concentrationsofleadinthe
leachateweresignificantlylessthan1percentof
thecorrespondingtotalconcentrationofleadin
soil.

Aswiththedistributionofspentammunition
andconcentrationsofleadti soilsamples,the
concentrationsofleadintheleachatesamples
decreasebyordersofmagnitudewithdepth.

4.3 AirQualityInvestigation

4.3.1 SamplingProgram

Theobjectiveoftheairqualityinvestigationwas
toassessthepresenceandconcentrationsofsite-
relatedmetalsentrainedintheair.Ambientair
sampleswerecollectedinStudyArea1between
October19andNovember6,1993.High-volume
airsamplerswereplacedatthreelocations
expectedtobedownwindoftargetareas.Winds
intheareagenerallyblowfromthe
west/northwest.Thethreemonitortigstations
wereplacedinanorth-southlineontheeastside
ofStudyAreaI andameteorologicalstationwas
setupnearbytocontinuouslyrecordwindspeed
anddirection,barometricpreaaure,andair
temperatureduringthesamplingeffort.Ateach
monitoringstation,particulatematterwas
collectedonglass-fiberfiltersforapproximately8
to24hewsforeach24-hourmonitoringperiod.
Samplescollectedforlessthan24hourswere
targetedtorepresentthemostprevalentonshore
windforthe24-hourperiod.Twenty-eight
samplesfromthethreestationsandonefield
blankwereretrievedandtransportedtoEnseco
foranalysis.Totalparticulatematterwas
calculatedforeachsamplebyweighingthe
laboratory-conditionedsamples.Foreach
24-hourperiod,thefilterwiththehighest
particulateloadwasanalyzedforselectedmetals
usingEPATestMethod6010(atotalof
10samples).Themetalswerelead,zinc,copper,
andantimony,whichwerethemosttoxicmetals
detectedatthehighestconcentrationsinthesoil
samples[Section4.2.3).

Theairsamplingactivitieswereperformedin
accordancewiththeSite3WorkPlan,except
thatsampleswerecollectedinthefallrather
thanthesummer.Additionally,nosampleswere
collectedfromStudyArea2 andtheControl
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Area,andaportionofthesamplescollectedfrom
StudyAxes1werenotcollectedcontinuouslyfor
24hours.Thesedeviationsweretheresultoft.b
inconsistentdirectionofwindsduringthe
samplingperiodinOctoberandNovember.
Samplescollectedforlessthan24hoursappear
torepresentthemostprevalentonshore
(westerly)windduringthe24-hourperiod.

4.3.2 AirSampleResultsand
Discussion

TheanalyticalresultsforairsamplesfromSite3
aresummarizedbelowandinTable12. These
resultswereusedqualitativelytoaidinthe
HumanHealthRiskAssessmentpresentedin
VolumeIIIofthisreport.

●

●

●

●

Themeteorologicalstationdataindicatedthat
windspeedanddirectionwerehighly
variablethroughoutthesamplingintervals.
Therefore,theanalyticaldatawerenot
suitabletoquantitativelyevaluateairborne
metalsconcentrationsderivedonlyfromthe
site,astheywouldhaveifthewindshad
consistentlyblownfromthewest.The
variablewinddirectionincreasesthe
potentialcontributionfromothersourcesio
thevicinity,includingvehicleson
Highway1.

Tensampleswereanalyzedforlead,zinc,
copper,andantimony.Thedatawereused
qualitativelyintheriskassessment.

Lead,copper,andantimonyweredetectedat
maximumconcentrationsof0.01,0.06,and
0.002microgramspercubicmeter@g/m’),
respectively.Thenationalambientair
qualitystandardforleadsetbytheEPAis
1.5p~ma(EPA,19911).

Zincwasnotdetectedinanyofthesamples.

4.4 DataQualityAssessment

TheanalyticaldataatSite3werereviewedto
assesswhetherthedatawereacceptable
consideringthedataqualityobjectives(DQOS)of
theSite3ixwestigationthatfollow:

● Collectchemicaldataforsoil
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●

●

●

●

●

●

Collectphysicalsoildatasothatfateand
transportpropertiesofsitesoilscanbe
assessed

Refinethelistofcontaminantsatthesite

Assesswhetherareleaseofpotential
contaminantshasoccurredatthesite

Assessthehorizontalandverticalextentof
thecontaminantsinsoilatthesite

Collectsoildataforsite-specificrisk
assessment.(TheHumanHealthRisk
AssessmentforSite3ispresentedin
VolumeIIIofthisreport.)

Collectdataconsistentwiththeprecision,
accuracy,representativeness,cotipleteness,
andcomparabilityrequirementsprovidedin
theSAP.

TheseDQOSweremetforSite3,andanalytical
resultswerevalidatedaccordingtoprocedures
specifiedintheFortOrdQAPP(ELM,1991b‘
Part2),RevisionstotheQAPP(EL!A,1992k),and
Part2oftheDra~SiteCharacterizationRepoti,
Site34,FritzscheArmyAiq!ieldFuelingFacili~,
datedJune12,1992.Thequalityofthedatawas
evaluatedbycomparisontoasetofquality
controlcriteria,includingprecision,accmacy,
andcompleteness.Thequalityassurance/quality
control(QA/AC)samplesusedtoassessdata
qualityincludedlaboratoryduplicatesamples;
matrixspike/matrixspikeduplicates(MS/MSD),
blankspike/blankspikeduplicates(BS/BSD,also
knownaslaboratorycontrolsamples[LCS]);and
methodblanks.Fieldduplicatesandblankswere
notcollectedduringtheSite3RI. Thisis
discussedindetailintheIntroductionto
VolumeII,Section2.0ofthisreport.Holding
timesandlaboratorysurrogatespikerecoveries
werealsoevaluated.Inadditiontotheroutine
assessmentofprecision,accuracy,and
completeness,detailedvalidation,involving
reviewofinstrumentcalibrationprocedures,
calculations,andlaboratorydatarecords,was
conductedusingonesampledeliverygroup
(SDG).Theresultsofdatavalidationperformed
onsamplesfromSite3,includinganevaluation
ofprecisionandaccuracy,aredescribedin
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F. AppendixD. Table13presentslaboratoryand
projectqualifiersassign~dduringdatavalidation.

Resultsofthedatavalidationindicatethatthe
dataareuseablewhenthedataqualityobjectives
oftheprojectareconsidered.Thecompleteness
goalof80percentwasmetforalltestmethods
exceptpH.AllsampleswereanalyzedforpH
beyondthe24-hourholdingtimeand,therefore,
allresultswerequalifiedasestimated.Although
someresultshavebeenqualified,themajorityof
thequalifiersdonotsignificantlyimpactthe
intendeduseofthedata.Thefollowing
summarizestheidentifiedQCexceedances:

“ In168sampleanalyses,resultsforantimony,
copper,iron,lead,andtinwerequalifiedas
estimatedduetohighrecoveriesforblank
spikesormatrixspikes.Ahighspike
recoverycanresultfromeitherasample
matrixeffectorameasurementbiasMthe
analyticalsystem.Thiscouldresultinthe
overestimationoftheamountofthesemetals
intheassociatedsamples,whichwouldadd
totheconservativenessofthecontamination

,- . assessment.

“ Thirty-foreanalyticalresultsforantimony,
iron,andzincwerequalifiedasestimated
duetolowblankspikeormatrixspike
recoveries.Allofthespikerecoverieswere
above45percent.Thiscouldresultinan
underestimationofactualconcentrations;
includingreportingoffalsenegatives.
However,forthesemetals,thelaboratory
instrumentdetectionlimitsareatleast
one-thirdoftherepotiinglimitforthese
metals.Therefore,becausethelaboratorycan
detectthesemetalswellbelowtheir
respectivereportinglimits,it isunlikelythat
falsenegativeswerereported.Inaddition,
thesemetalsaregenerallyco-locatedwith
lead,whichistheprimarychemicalof
concern.

“ In118sampleanalyses,resultsforantimony,
chromium,iron,lead,andtinwerequalified
asestimatedbecauselaboratoryduplicate
precisioncriteriawerenotmet.Duplicate
precisioncriteriaareameasureofthe
stabdityoftheanalyticalsystem.Theydo
notindicatethatinstrumentsensitivityis

affected,andthepotentialforfalsenegatives
orfalsepositivesisverylow.

● Twentysampleanalyticalresultsforzinc
werequalifiedasestimatedbecausetheserial
dilutioncriterionforinductivelycoupled
plasma(ICP)wasnotmet.Serialdilution
outsidecontrollimitsindicatesasample
matrixeffectthatvariesasthesampleis
diluted.Thisdoesnotindicatethat
instrumentsensitivityisaffected,andthe
potentialforfalsenegativesorfalsepositives
isverylowbecausesamplescontaininglow
concentrationswouldnotbesign~icant.ly
diluted.

“ Twentysampleanalyticalresultsfor
antimonyandchromiumwerequalifieddue
tomatrixspikerecoveriesbelow30percent.
Ofthese,nineresultsforantimonywere“Not
Detected(ND)andqualifiedasrejected.The
remainingsampleresultsweredetectedand
werequalifiedasestimated.Whenthespike
recove~isbelow30percent,thepotential
forreportingfalsenegativesissignificant.
Antimonyandchromiumaregenerally
co-locatedwithlead,whichistheprimary
contaminant.

● FourSDGShadhexavalentchromium(CrVI)
matrixspikerecoveriesbelowthecontrol
limit;threeofthespikerecoverieswere
below30percent.Matrixspikesampleswere
reanalyzedandsimilarrecoverieswere
obtained.BS/BSDdataindicatethatthe
methodwasincontrol.MSdataindicate
thatthemethod,asappliedtothe
site-specificsamplematrix,produces
unreliableresults.CrVIanalysisisunique
withrespecttothestabilityoftheanalytein
thematrix;undermostfieldandlaboratory
analyticalconditions,CrVIinsoilwillbe
rapidlyreducedtotrivalentchromium(CrIII),
thusrenderingtheCrVImatrixspikedata
inconclusive.AU.S.DepartmentofHealth
andHumanServicestoxicologicalprofilefor
chromium(CareyandSaZeh,etal.)notes“the
reductionofCrVItoCrIIIispossiblein
aerobicsoilsthatcontainappropriateorganic
energysourcestocarryouttheredox
reaction.ThereductionofCrVItoCrIIIis
facilitatedbylowpH.”(ATSDR,1993a).
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Datavalidationguidelinesanddata
qualificationprotocoldonotprovideforan
appropriatemechanismtoaddressCrVIdata
qualityundertheseuniquecircumstances.
Therefore,theN2(NotQualified)codehas
beenappliedtotheCrVIresults.HLA
believesthattheCrVIdataisusableeven
whenassociatedwithpoorQCresults,
becausematrixspikedataindicatethatsoil
conditionsatthesitedonotfavorthe
formationorstabilityofCrVI.Thisbeliefis
supportedbyworkperformedbyRai,Eary,
andZachara,whonotedthat“commonly
occurringreductants,suchasferroustion
andorganicmaterial,cantransformCr(VI)to
Cr(III).”(Raietal.,1989).

,-
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5.0SUMMARYOFTHERIATSITE3

ThissectionsummarizestheresultsofRIfield
activitiesatSite3.

5.1 SourceCharacterization

Copper,lead,iron,zinc,andantimonyarethe
prima~componentsofspentammunitionatthe
site.Leadisthemaincontaminantbecauseits
concentrationsinsoilsamplesareamongthe
highestandithasahightoxicity.Whereother
metalsweredetectedathigherconcentrations
(e.g.,copperandantimonyinTestPitO-9in
StudyAreaI at0.13foot),theirdistribution
patternsweresimilartothatofleadinothertest
pits.Althoughironwasdetectedmostoftenand
attie highestconcentrations,itwasnot
consideredtobeacontaminantbecauseitwas
detectedinallsoilsamples(includingthose
collectedfromtheControlArea],itisanessential
nutrient,andithasamuchlowertoxicitythan
doeslead.

.,-,
5.1.1SpentAmmunition

Thedistributionandcompositionofspent
ammunitionwasinvestigated;theresultsare
describedbelow:

● SpentAmmunitionDistribution:Themost
effectivewaytoevaluatethedistributionof
spentammunition(i.e.,thesourceofthe
contamination)atthesitewasvisual
mapping.Geophysicalmethodswere
unreliablebecauseofsoilmoisturevariations
acrossthesite.Althoughthemetaldetector
couldbeusedtoqualitativelyevaluatethe
presenceofhighconcentrations(greaterthan
approximately5percent)ofspent
ammunition,itseffectivenesswaslimitedto
theupper6inchesofsoil.

Theconcentrationofspentammunitionis
generallyhighest(greaterthan10percent)ina
bandalongthesanddunesimmediatelybehind
thetargets.Betweenthefiringlinesandthe
targetsandflankingtheheavyconcentrationsof
bullets,extendingtothetopsofthedunes,the
concentitionofspentammunitionismoderate

(1to10percent).Betweenrangesandfromthe
topsofthedunestotheshoreline(withthe
exceptionofblowoutareas)theconcentrationsof
spentamrmmitionexceed10percent,an
encrustedbulletlayerisfoundatanapproximate
depthof0.5footandextendstodepthsbetween
1.0to2.0feet,exceptinTestPitM-2in
StudyArea.Generally,nobulletsarefound
beneaththeencrustedlayer.Wheresurface
concentrationsofspentammunitionarelow,no
bulletswereencounteredbeneaththesurface.In
eachblowout,thedistributionofspent
ammunitionishighestinthewesternportionof
tie blowout,directlyabovetheshorelinecliff
thatrisesabovethebeach;theconcentrationin
theblowoutsdecreasesbothlandward[eastward)
anddownthecliffface.Nobulletswere
detectedintestpitsatthebaseoftheblowouts
orinthesurfzone.

● SpentAmmunitionCharacteristics:The
resultsoftheXRFanalysesanddigestionof
thebulletsamples.Spentammunitionatthe
siteiscomposedprimarilyofcopper,lead,
iron,zinc,andanttiony.

5.2 SoiiContaminationInvestigation

Analyticalresultsfromsoilsamplescollected
duringtheRIindicatedthatantimony,copper,
chromium,lead,andzincwerepresentabove
theirbackgroundconcentrations.Ironandtin
werealsodetectedinthesoilsamples;
backgrounddataarenotavailableforthesetwo
metals.Iron,however,waspresentatsimilar
concentrationsinmostareassampled,including
theControlArea,andisthoughttobepresentat
site-specificbackgroundlevels.Hexavalent
chromiumwasnotdetectedinanyofthesoil
samples.

Ofthedetectedmetals,leadisconsideredthe
primaWcontaminantbasedonitsconcentration,
frequencyofdetection,andtoxicity.Copper,
zinc,andantimonydetectedabovemaximum
backgroundvalueswerecollocatedwithlead.
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5.0SummaryoftheRIatSite3

Thehighestconcentrationsofleadinsoilwere
detectedwheresurfaceconcentrationsofspent
ammunitionweregreaterthan10percent(shown
inredonPla-tes14and15);intheseareas,the
leadconcentrationsinsievedsurfacesoilsamples
rangedfrom457mg/kgatTestPitO-9inStudy
Area1to46,300mgkgatTestPitI-35inStudy
hea 2. OnesamplecollectedinStudyAreaI
duringtheEcologicalRiskAssessmentcontained
47,5oomgkglead,thehighestconcentration
detected.

Anencrustedbulletlayerwasobservedbeneath
thesurface(Oto0.25footdeep)andextendedto
depthsofapproximately1to2feetbgsinmost
areaswherethesurfaceconcentrationofbullets
wasgreaterthan10percentandinsomeareas
wheresurfaceconcentrationswere1to
10percent.

Leadconcentrationswerecomparedtoa
screeningconcentrationof51.8mg/kg,whichis
themaximumbackgroundconcentrationforlead.
Concentrationsofleadabove51.8mg/kgwere
limitedtodepthsof2feetorless,with3
exceptions:TestPitU-06at2.75feetandh
TestPitM-o2at2.25and6.25feet.These
sampleswerecollectedwithin2.5feetonan
encrustedbulletlayer.Leadconcentrations
decreasebyordersofmagnitudewithdepth
correspondingtotheverticaldistributionofspent
ammunition..

Otheranalysesindicatedthatthesurfacesoils
consistofsiltysandtosand,withapHrangeof
5.1to8.3,andthatTOCandCECSconcentrations
arelow.

5.3 AirSamplingInvestigation

Becauseofhighlyvariablewindconditions,
quantitativeassessmentofairbornecontaminants
originatingonlyfromSite3wasnotpossible.
Windsfromdirectionsotherthanthewesthave
thepotentialofcarryingcontaminantsfromother
areas(e.g.,leadinsoilnearroadwayssuchas
Highway1). Theahsamplingdatacollected
fromStudyArea1,therefore,wereused
qualitativelyintheBaselineHumanHealthRisk
Assessment(VolumeIIIofthisreport).The
resultsoftheairsamplingatStudyArea1
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showeddetectedconcentrationsoflead,
antimony,andcopper.

5.4 LeachateAnalysis

Leachateanalysisindicatedthatrainwaterhada
greaterabilitytoleachmetalsfromthesoiland
spentammunitionthandidsaltwater(rainwater
hasalowerpHthansaltwater).Leachate
concentrationsdecreasedwithdepth
correspondingtodecreasingleadconcentrations
insoilandweresignificantlylessthan1percent
ofthetotalconcentrationofleadinsoil.
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... 6.0 CONCLUSIONSOFTHERIATSITE3

Thissectionsummarizestheconclusionsofthe
RIatSite3,includingthesourceandextentof
potentialcontaminationinthesoil,effectsonair
quality,andeffectsongroundwaterquality.The
potentialeffectsonhumanandecological
resourcesarediscussedinVolumesIIIandIVof
thisrepoll.Therecommendedremedialactions
arediscussedinVolumeVofthisreport.

6.1 SourceandExtentofSoil
Contamination

BasedonthedatacollectedduringtheRI,the
sourceofmetalscontaminationinsoilatSite3
appearstobespentammunition.Becausethe
resultsfrombothstudyareasweresimilar(i.e.,
norelationtoageorusageoftheranges)and
becausevisualmappingwasthemosteffective
waytoestimatespentammunitiondistribution
acrossthesite,resultsofthequantitative
samplinginthestudyareaswereappliedatthe.... remainderofSite3.

Therefore,Plates14and15,whichshowthe
distributionofspentammunition,alsoshowthe
relativehorizontaldistributionofleadinsoil.
Basedontheinvestigationsofthetwostudy
areasandextrapolationoftheseresultstothe
remainderofSite3,thehorizontalextentof
contaminationatSite3hasbeenadequately
defined.Theverticaldistributionofleadinsoil
isdefinedbythepresenceofanencrustedbullet
layer,thebaseofwhichextendstoadepthof
approximately2.0feetinmostareaswhere
concentrationsofspentammunitionaregreater
than10percent.Thislayerextendsto4.0feetin
thevicinityofTestPitM-o2.Thedataappearto
indicatethatconcentrationsofleadarebelowor
approachingmaximumbackground
concenhationswithin2.5feetofthisencrusted
layer.Sufficientdatahavebeencollectedforthe
HumanHealthRiskAssessment,EcologicalRisk
AssessmentandFeasibilityStudy.

6.2 FateandTransportof
ContaminantsatSite3

BasedontheresultsoftheRI,theprima~y
contaminantsatSite3arelead,iron,zinc,
antimony,andcopper.Thesemetalsare
componentsofthespentammunitionfoundat
thesurfaceandinthesubsurfaceandare
detectedintheassociatedsoilatconcentrations
abovemaximumbackground.Potentialtranspoll
mediaforthesemetalsareair,surfacewater
(runoff),unsaturatedzonesoil,andgroundwater.
Thefollowingsectionsdiscusstheinitial
pathwaysthatwereidentified(Section6:2.1),the
physicalandchemicalcharacteristicsofthe
metalsthatcontroltheirmobilityandpersistence
(i.e.fate)intheenvironment(Section6.2.2),and
themigration(i.e.transport)pathwaysthat
appeartobeviableatSite3basedondata
collectedduringtheRI(Section6.2.3).

6.2.1 PathwayIdentification

PriortocollectingdatafortheRI,aconceptual
modelwasdevelopedtoidentifypotential
exposurepathwaysandmigrationmechanisms
fortheanticipatedcontaminants.Pathwaysby
whichhumansorbiotawouldbeexposed
(exposurepathways)aredescribedinSection3.o
andwereevaluatedduringtheHumanHealth
andEcologicalRiskAssessmentspresentedas
VolumesIIIandlV,respectively,ofthisRI/FS
report.Potentialchemicalmigrationmechanisms
atSite3werediscussedinSection3.3and
formedthebasisforthefieldactivitiesconducted
duringtheRI. Basedontheconfigurationofthe
site,thelocalconditions(e.g.,topography,wind
speedanddirection),andtheassumed
contaminantsource(i.e.,thespentammunition),
thefollowingmigrationmechanismswere
identified:

● Migrationofspentammunitiontothesurf
zonethrougherosion

● Leachingormechanicalerosion(weathering)
ofmetalsfromthespentamm.mitiontothe
unsaturatedsoil
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●

●

●

●

●

Leachingofmetalsthroughthesoilto
groundwater

Migrationofdissolvedmetalswithinand
betweenaquifers

Dischargeofgroundwatercontainingmetals
toMontereyBay

Entrainmentinairofmetalsadsorbedtodust
particles

Bioaccumulationofchemicalsbyorganisms,
andmigrationtootherecologicalreceptors
viathefoodweb.

6.2.2 MobilityandPersistenceof
Metals

Weatheringofspentammunitionhasleached
lead,iron,copper,zinc,andantimonyintothe
soilatSite3. Themobilityandpersistenceof
thesemetalsintheenvironmentareinfluenced
bytheamount,form,andoxidationstateofthe
metalandbythecompositionand
physiochemicalpropertiesofthesoil.The
amoumtofmetalisdeterminedbyanarea’s
locationrelativetoatargetareaandbackstop;
densitiesofspentammunitionareshownon
Plates11,12,and13. Becausethecontaminant
sourceisthespentammunition,thesemetals
appeartobepresentintheirelementalformoras
oxides.Soilpropetiiesthatmayaffectthefate
andtransportofthesemetalsinclude:bulk
density,surfacearea,particlesizedistribution,
pH,oxidationheductionpotential,cation
exchangecapacity(CEC),salinity,andtypeand
concentrationoforganicmatter,clayminerals,
andoxides.Amoredetaileddiscussionofhow
eachofthesepropertiesaffectsfateandtransport
ispresentedintheIntroductiontoVolumeII,
Section3.0.Particlesizedistribution,CEC,pH,
andtotalorganiccarbon(TOC)datawere
collectedduringtheRItoassistinevaluationof
metalretentionandreleaseprocessesinsoilat
Site3.

Lead,Copper,andZinc

Lead,copper,andzincgenerallybehavesimilarly
intermsoftheirpersistenceinsoil.Becauselead
isthemosttoxicofthesethreemetals,and

becausethehighestconcentrationsofcopperand
zincarecollocatedwithelevatedconcentrations
ofleadatSite3,mobilityandpersistenceof
thesemetalswillbediscussedintermsoflead.

Paniclesizedistributiondataindicatethatsoilat
thesiteisprimarilysiltysandtosandandthe
CECrangedfrom2.0to40.3milliequivalentsper
100grams.Althoughthesoilcontainsverylittle
clay,theCECvaluesarewithinarangethat
wouldfavorretentionoflead.TOC
concentrationsrangedfrom229mgkgto
4,600mg(kg,withonesamplecontaininga
concentrationof14,800mg.kg.ThepHofthe
soilsamplescollectedrangedfrom5.1to8.3.
TOCandpHdataarewithinarangethatwould
alsofavorretentionoflead.Particlesize
distribution,CEC,TOC,andpHaretiterrelated
ingoverningcontaminantpersistence.Thesesite
specificdatawereusedinaqualitative
assessmentofthepersistenceofleadinsoilas
discussedbelow.

Leadleachedfromasource(i.e.,spent
ammunition)reactswithclays,phosphates,
sulfates,carbonates,hydroxides,andorganic
matterinsoil,andgreatlyreducesthevolubility
and,hence,themobilityoflead,SoilpHgreatly
affectstheretentionofleadinsoil,
Generally,soilwithapHof6.0orgreaterwill
causeleadtoadheretothesoilorformlead
compounds.Leadhasastrongaffinityfor
formingcarbonateandoxidecompounds,which
alsoincreasesretentionoflead,thusreducingits
mobility.Thepresenceofironinanoxidizing
statecouldcausetheformationofleadoxide
compounds,whicharealsohighlyinsoluble.
ThisisevidentatSite3. Theencrustedbullet
layercorrelateswiththehighestconcentrations
ofleadandappearstobeactingasanironoxide
substrate,concentratingtheleadandother
metals.

Antimony

Verylimiteddataareavailableregardingthe
behaviorofantimonyinsoil;however,antimony
isexpectedtoexhibitbehaviorsimilartoarsenic
becauseoftheirsimilarchemicalproperties.
Basedonthebehaviorofarsenic,antimony
wouldhaveincreasingvolubilityinsoilswitha
pHof7orgreater.Aswitharsenic,antimony ““
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6.0ConclusionsoftheRIatSite3

mightbeexpectedtoforminsolubleprecipitates
~.-’ withiron,aluminum,andcalcium(Adriang,

1986).

Iron

ironwasdetectedinallsamplescollectedat
Site3,includingthoseintheControlAreaand,
inadditiontobeingaprimarycomponentof
spentammunition,isalsoconsideredtobe
naturallyoccurring.Therefore,itsmobilityand
persistenceinsoilwillnotbediscussed.
However,asdiscussedabove,ironissignificant
iothatitaffectsthefateofleadinsoil.The
presenceofironinanoxidizingstatepromotes
theformationofleadoxides,thusincreasing
adsorptionofleadtosoilparticlesandreducing
itsmobility.

6.2.3 PertinentMigration
PathwaysatSite3

UsingthedatageneratedduringtheRI,eachof
thepotentialchemicalmigrationpathways
(Section6.2.1)wasassessed.Theseevaluations
arediscussedbelow.

MigrationofSpentAmmunitiontotheSurf
Zone

Thispathwaywasevaluatedbyexcavatingtest
pitsinthesurfzone(Section4.1.2).Nospent
ammunitionwasfound,andresultsofsoil
samplesanalysesindicatedthatmetalswerenot
presentabovemaximumbackground;therefore,
thispathwayisnotconsideredfurther.

LeachingofMetalsfromSpentAmmunitionto
Soil.

Someleachingofspentammunitiontothesoil
hasoccurredatSite3,asevidencedby
concentrationshigherthanbackgroundofhen,
lead,copper,zinc,andantimonyinsoilsamples
collectedduringtheRI. Thereislikelysome
contributiontotheseelevatedconcentrations
frombulletfragmentsfinerthana#8 sieve.
Onceinthesoil,thesemetals(exceptantimony)
wouldlikelynotmigrategiventhesoil’spH
conditions,CEC,TOC,andthepresenceofan
ironoxidesubstrate(encrustedbulletlayer),
whichactsasaconcentratingmediuminthe

VolumeII
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upperfewfeetofsoil.Thisencrustedbullet
layerispresentinheavilybrdletedareasat
depthsofapproximately0.5to2.0feet(extending
to4.ofeetinTestPitM-02inStudyAreaI).
Thesite’ssoilpropertiesandthevertical
distributionofleadindicatethattherehasbeen
onlylimitedverticalmigrationoflead.Within
2.5feetoftheencrustedbulletlayer,lead
concentrationsdecreasetonearmaximum
backgroundlevels.Forexample,thehighest
concentrationofleaddetectedduringRI
samplingwas46,300m@gat0.08feetdeep,
whichdecreasedto51.1mg/kgat1.75feet.Only
threesamplescollectedbelow2.ofeetdeep
containedconcentrationsofleadabovethe
maximumbackgroundlevelof51.8mglkg.All
threesampleswerecollectedwithin2.5feetofan
encrustedbulletlayer.Thedeepestsample
collectedat6.25feetinTestPitM-02contained
aleadconcentrationof164mgkg.The
distributionsofothermetals(copper,zinc,and
antimony)detectedabovemaximumbackground
weresimilartothatofleadandalsoindicate
limitedleachingofthemetalsfoundatornear
thesmrface.

LeachingofMetalsfromSoiltoGroundwater

ThelimitedmobilityofleadinthesoilatSite3
isshownbytheorder-of-magnitudedecreasein
concentrationofleadwithdepth.Dataindicate
thatleadconcentrationsdecreasetonear
maximumbackgroundlevelswithin2.5feet
belowtheencrustedbulletlayer.Aspreviously
mentioned,othermetalspresentabovemaximum
backgroundconcentrations(zinc,copper,and
antimony)appeartobecollocatedwithleadand
showasimilardistribution.Thesedataindicate
thatthemetalshavenotmigratedsignificantlyin
theunsaturatedzoneatSite3 and,thus,have
notlikelymigratedtogroundwater.

Thisinterpretationissupportedbytheavailable
groundwaterdata(Section1.4.1).Leadhasnot
beendetectedingroundwatersamplescollected
fromMonitoringWellMW-O2-1O-18O.Thiswell
isinanareawheregroundwaterisrelatively
shallow(approximately40feetbgs)andiswithin
20feetofaheavilybulleteddtmeface.Leadwas
alsonotdetectedh twowells(MW-02-02-180
andMW-02-08-180)thataredowngradientof
heavilybulletedarea.Thesedataindicatethat

HardingIawsonAssociates Site3
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6.0ConclusionsoftheRIatSite3

migrationthroughtheunsaturatedzoneto
groundwaterisnotconsideredalikelypathway
atSite3.

Becausegroundwaterhasnotbeenimpactedby
lead,migrationofdissolvedmetalswithinand
betweenaquifersanddischargeof
lead-contaminatedgroundwatertoMontereyBay
arenotconsideredtobeviablemigration
pathwaysatSite3.

EntrainmentinAirofMetalsAdsorbedtoDust
Particles

Airsampleswerecollectedandanalyzed
(Section4.3).Becauseofvariablewindpatterns,
itwasnotpossibletoisolatesite-specificeffects
fromthosepossiblyoriginatingfromother
sowces(e.g.,nearbyroadways).Therefore,this
migrationpathwayremainsplausible;the
significanceofthispathwayisdiscussedfurther
intheHumanHealthRiskAssessment,Volume
111ofthisreport.

Bioaccumu/ationofMetalsbyOrganisms,Such
asPlants,andMigrationtoOtherEcological
ReceptorsViatheFoodWeb

DatacollectedduringtheRI,andadditionalsoil
andplantsamplescollectedaspartofthe
EcologicalRiskAssessment,arediscussedin
Section1.4.4andarepresentedinmoredetailin
VolumeIVofthisreport.Thesignificanceofthis
pathwayisdiscussedfurtherinVolumeIV.

Potentiallycontaminatedsurfacewaternmoff
dischargedfromthestormdrainorstormwater
beachoutfallstosurfacewaterorsoilatSite3
wasevaluatedduringtheBasewideSurfaceWater
OutfallInvestigation(BWSWOI)discussedin
Section1.4.3andintheBasewideOutfall
Investigation(BWOFI)inVolumeII. Nocatch
basinsarepresentwithinSite3;andbecauseof
thehighporosityofthedunesands,asigutiicant
amountofrunoffisnotanticipatedatthesite.
Therefore,it isnotconsideredaviablepathway
atSite3.

6.3 EffectsonAirQuality

Lead,copper,andantimonyweredetectedinthe
airsamples.Becauseofthevariabilityinwind
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directionduringthesamplingperiodatStudy
Area1,theanalyticalchemishydatadidnot
representmetalsconcentrationsderivedonly
fromSite3. Therefore,theseresultswerenot
usedintheriskassessmentairpathway
evaluation.Contaminantmigrationinairwas
evaluatedusingaregionalairbornedust
concentrationandassumingchemical
concentrationsindustequivalenttochemical
concentrationsinsoil.Thisapproachresultsin
conservativeestimatesofpotentialparticulate
inhalationexposuresandisdescribedindetailin
Section2.2.8ofVolumeIII.

ResuMsoftheairpathwayevaluationindicated
noconcentrationsaboveEPAthresholdlevelsof
concern;therefore,thereislittleriskofexposme
(toleadandothermetalsfromSite3)via
inhalationfromairbornedust.Moredetailed
informationispresentedintheHumanHealth
RiskAssessment,VolumeHIofthisreport.

6.4 PotentialGroundwater
Contamination

BasedonresultsofthefirstthreetasksofthisRI,
agroundwaterinvestigationwasnotconsidered - ‘
necessa~.Evaluationofsoilsamplingdata,
leachatedata,anddatacollectedaspartofother
siteinvestigationsindicatesthatthepotentialfor
groundwatercontaminationbyleadislowforthe
followingreasons:

● Leadisverypersistentinsoil,andthepH,
TOC,CEC,andirondatasuggestthatsoil
conditionsatSite3favorretentionofmetals.
Analyticalresultsforthesoilsamples
indicatethatmetalsconcentrations,leadin
particular,decreasebyordersofmagnitude
withdepthandcorrespondtothevertical
distributionofspentammunition.This
decreaseofleadconcentrationswithdepth
indicatesthatextensiveleachingand
migrationofleadhadnotoccurredatSite3.

● Concentrationsofleadinsoilgreaterthan
maximumbackground(51.8mglkg)werenot
detectedbelowdepthsof2feet,exceptin
TestPitU-06(806m@kgat2.75feet)and
TestPitM-o2(5,390mg/kgat2.25feet,
whichdecreasedto164mglkgat6.25feet
deep);andtheconcentrationsarerelatedto ,,

HardinglawsonAssociates Site3 “‘,
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6.0 ConclusionsoftheRIatSite3

thepresenceofanencrustedbulletlayer.
Thislayerformedofironoxidesapparently
actsasaconcentratingmediumformetals,
furtherdecreasingtheirmobility.

● Leachateresultsindicatethatleadcouldbe
leachedfromthesoilusingrainwater;
however,soilsampleresultsandan
evaluationoffateandtransportpropertiesof
leadindicatethatextensiveleachingoflead
andothermetalshasnotoccurred.
Therefore,theresultsoftheleachtestsdonot
appearrepresentativeofactualfield
conditions.

- MonitoringWellMW-O2-1O-18Owasinstalled
inRange11aspartoftheSite2RI. The
wellislocatedwithin20feetina
crossgradientdirectionofaheavilybulleted
dunefaceandgroundwaterdataindicatethat
gradientsinthisareaarerelativelyflat.
Becauserainwaterwouldinfiltratethrough
highconcentrationsofspentammunition
locatedonthedunefaceandbecause
groundwaterisshallowestinthisarea(given
thetopography),thiswellisconsideredto
representaworstcasescenario.Leadwas
notdetectedandprioritypollutantmetals
werenotdetectedabovetheirMCLSinthis
well.Leadwasalsonotdetectedinsamples
fromMonitoringWellsMW-02-02-180and
MW-02-08-180,approximately500feet
downgradientofaheavdybuIIetedareain
Range9. Theseresultsalsosuggestthat
groundwaterhasnotbeenimpactedbylead
todate.

6.5 RelatedActivitiesatSite3

RelatedandfutureplannedactivitiesatSite3
consistofanEnhancedPreliminaryAssessment
ofMontereyBayandtheperformanceofa
feasibilitystudytoevaluatepotentialremedial
options.

h evaluationofwhetherhistoricand/orcurrent
conditionsatandaroundFortOrd(including
Site3)haveimpactedtherestrictedzonein
MontereyBaywaspresentedinHLA’sDra/i
EnhancedPreljmjnaqvAssessmentofMonterey
Bay,ForiOd, CaliforniaOctober27,1994.

Risk-basedtargetcleanuplevels(TCLS)were
calculatedforSite3andarepresentedinthe
BasehneHumanHealthRiskAssessment
[VolumeIIIofthisreport].ATCLforleadof
1,860m@kgforachildand4,192m@gforan
adultwerecalculatedbasedonarecreationaluse
scenario.TheTCLSwereusedtoevaluate
potentialremedialoptionsandwillbeusedas
remediationgoalsforproposedfuturecleanupat
Site3. Aspartofremedialactivities,apilot
studywillbeperformedtoevaluatethe
effectivenessofsiteremediation.Theseactivities
aredescribedindetailintheFeasibilityStudy,
VolumeVofthisreport.
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Table1. PossibleEcologicalReceptorswithSpecialStatus- Site3
VolumeII - RemedialInvestigation,BasewideR1/FS

FortOral,California

Status”
Cate~orv/CommonName ScientificName Federal/State/CNPS

Invellebrates

Smith’sbluebutterfly

Reptiles

Californiablacklegless

Birds

Westernsnowyplover
Loggerheadshrike
Merlin

.,,.-
Plants

Menzies’wallflower
Sandgilia
Robustspineflower
Montereyspineflower
Seasidebird’s-beak
Yadon’spiperia
Sandmatmanzanita
Montereyceanothus

Volume[1
A336904-i
November19,1994

Euphilotesenoptessmithi FE/../..

lizard Anniellapulchranigra c2/csc/--

Charadriusalexandrinesnivosus FT/csc/--
Laniusludow”cianus c2/csc/--
Falcocolumbarius --/csc/--

Eqwimurnmenziesiissp.menziesii

Giliatenuij-brassp.arenaria

Chorizantherobustavar.robusta

Chorizanthepungensvar.pungens

Cordylanthusrigidusssp.litioralis

Piperiayadonii

Arctostaphylospumila

Ceanothuscuneatmvar.rigidus

HardingLawsonAssociates

FE/SE/lB
FE/ST/lB
FE/--/lB
FTI--IIB
C1/SE/lB
C1/--/lB
C2/--/lB
C2/--/4
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Table1. PossibleEcologicalReceptorswithSpecialStatus- Site3
VolumeII - RemedialInvestigation,BasewldeR1/FS

FoHOral,California

Status”
Category/CommonName ScientificName Federal/State/CNPS

Coastwallflower Eyimumammophilum C2/--/1B

Kellogg’shorkelia Horkeliacuneatassp.smicea C2/--/lB

MontereyLndianpaintbrush Castillejalatifolia --/--/4

CNPS CaliforniaNativePlantSociety
Ssp. Subspecies.
var. variety
* Status:

-- Nostatus

Federal

FE
F-r
cl

C2

State

SE

ST

Csc

ListedasendangeredunderthefederalEndangeredSpeciesAct(16U.S.C.1531etseq.).
ListedasthreatenedunderthefederalEndangeredSpeciesAct(16U.S.C.1531etseq.).
Category1CandidateforlistingunderthefederalEndangeredSpeciesAct(16U.S.C.1531et
seq.).Sufficientbiologicalinformationisavailabletosupportaproposaltolisttaxaas
endangeredorthreatened.
CategoW2CandidateforlistingunderthefederalEndangeredSpeciesAct.Existing
informationindicatestaxamaywarrantlisting,butsubstantialbiologicalinformation
necessarytosupportaproposedruleislacking.

ListedasendangeredundertheCaliforniaEndangeredSpeciesAct(CaliforniaFishandGame
CodeChapter1.5).
ListedasthreatenedundertheCaliforniaEndangeredSpeciesAct(CaliforniaFishandGame
CodeChapter1.5).
CaliforniaSpeciesofSpecialConcern.

CaliforniaNativePlantSociety(CNPS)

IB PlantsconsideredbyCNPSasrareinCaliforniaandelsewhere.
4 PlantsCNPSconsiderstohavelimiteddistributions--awatchlist.
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Table2. FieldActivitiesConducted,RIProgram- Site3
VolumeII- RemedialInvestigation,BasewideR1/FS

FortOral,California

Objective/
FieldActivity Goal StudyArea1 StudyArea2 CorkrolArea Sitewide

SourceCharacterization
PreliminarySiteSurvey
VisualReconnaissanceMapping

DetailedVisualMapping

GeophysicalInvestigation

ConfirmationSampling

VolumeII
H32704-H
November18,1994

Toobtainvisual None None
indicationsregardingsite
characteristics;especially
smlacedistributionof
spentammunition

Toobtaindetailed Gridon50-foot Gridon50-foot
informationregarding centers centers
smlaceandsubsurface
distributionofspent
ammunition

Toobtaindetailed Gridon50-foot Gridon50-foot
informationregarding centers centers
surfaceandsubsurface
distributionofspent
ammunition

ToprovidequantitativeGridon Gridon300-foot
informationforusein 300-footcenterscenters
conjunctionwithvisual
estimationsofsurface
distributionofspent
ammunition

HardingLawsonAssociates

None Completed

Gridon300-foot 5blowouts
centers 5testpitsatbaseof

blowouts
5testpitsinsurfzone

Gridon300-foot
centers

Gridon300-foot 5blowouts{7
centers confirmationsampling

locationsperblowout)

Site3
lof2



Table2. FieldActivitiesConducted,RIProgram- Site3
VolumeII - RemedialInvestigation,BasewideR1/FS

FortOral,California

Objective/
FieldActivitv Coal StudvArea1 StudvArea2 ControlArea “Sitewide

EvaluationofSpentAmmunitionToobtainrepresentative
Characteristics spentammunition

samplesformetals
analysis

SoilSampling TestPitNumber
TestPitSampling Toprovidequantitative Area1- X-2

informationregardingmetals Area1- U-6
concentrationsinsoil Area1-0-9

Area1- K-13
Area1- M-2
Area1- D-1
Area1- K-4
Area1-1-9
Area1- E-15
Area1- C-14

LeachateAnalyses Toprovidequantitative Area1- M-2
informationregardingmetals Area1- U-6
concentrationsleachingfrom
soil

AirSampling

VolumeII
H32704-H
Novembe~18,1994

Toprovideinformation Completed
regardingconcentrationsof
airbornemetalsoriginating
fromSite3

TestPitNumber TestPitNumber
Area2- E-35 Control- S-31
Area2-1-35 Control- A-31
Area2- G-37 Control- (Beach)
Area2- L-39
Area2- G43
Area2- S-38
Area2- P-39
Area2- M-38
Area2- S-19
Area2- M-41
Area2- E-35 Control- S-31
Area2- I-35

None

HardingLawsonAssociates

None

11representative
samplescollected

None

None

None

Site3
2oi2



n Table3. BulletDistributionatConfirmationSamplingLocations- Site3
VolumeII - RemedialInvestigation,BasewideR1/FS

FortOral,California

Confirmation Visual TotalWeightof
Sampling Observationat BulletsandSand SievedBullet

Study Location Surface (vol.of1“X3’X3’) Weight WeightPercent
&ea (GridNodes) [%Bullets) (lbs) [lbs) ofBullets

StudvArea1 c-1
c-7
C-13
C-17
1-17
I-13
I-7
I-1
o-1
0-7
0-13
U-16
U-13
u-7
u-1
z-l
z-7
Z-13

‘\

StudvArea2 A-I
A-7
A-13
A-19
A-25
A-31
A-37
A-43
G-1
G-7
G-13
G-19
G25
G-31
G-37
G-43
M-41
M-37
M-31
M-25
M-19

o
0
0
5
0
1
0
0
0
7
0
0
0

20(within10’)’
o

<1(15’Nw)l
o
0

0
0
0
0
0
0
<1
o“
o
0
0
0
0
0
5
0
0

1-2
0
0
0

107.2
40.4
80.8
97.0
92.6
110.0
46.4
84.8
67.6
64.8
53.8
67.1
61.2
98.0
57.0
58.2
42.8
60.8

57.4
67.8
63.4
83.0
82.6
73.0
37.8
81.8
86.2
104.4
40.0
41.9
125.0
88.4
67.4
89.8
86.4
63.4
65.6
97.2
86.0

1.735
0.056

0
2.297
0.025

0
0.26
0.692

0
3.469
0.044

0
0

16.803
0.082
0.006
0.037
0.118

0
0.005

0
0.047
0.044
0.065
0.779
0.004

0
0.015

0
0

0.008
0.027
4.911
0.043
0.005
0.359
0.003
0.003

0

,$”%Samplinglocationcoveredbyvegetation;surfacepercentisfromareaindicatednearby.

Vo[umeII HardingLawsonAssociates
A33690-H
November19,1994

.-

1.62
0.14
0

2.37
0.027

0
0.56
0.82
0

5.35
0.08
0
0

17.15
0.14
0.01
0.09
0.19

0
0.007

0
0.06
0.05
0.09
2.06
0.005

0
0.01
0
0

0.006
0.03
7.3
0.05
0.006
0.57
0.005
0.003

0
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/-.. Table3. BulletDistributionatConfirmationSampiingLocations- Site3
Volumeil - RemedialInvestigation,BasewideR1/FS

FortOral,California

Confirmation Visual TotalWeightof
Sampling Observationat BulletsandSand SievedBullet

Study Location Surface (vol.of1“X3’X3’) Weight WeightPercent
Area [GridNodes) (%Bullets) (Ibs) (lbs) ofBullets

StudvArea2

ControlArea

VolumeII
A33690-H
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M-13
M-7
M-I

s-1
s-7
S-13
S-19
S-25
S-31
S-38
Y-36
Y-31
Y-25
Y-19
Y-13
Y-7
Y-1
I-35
E-35

A-1
A-7
A-13
A-19
A-25
A-31
G25
G19
G13
G-7
G1
M-1
M-7
M-13
M-19
M-25
M-31
s-1
S-13
S-19
S-25
S-31

o
0
0

0
0
0
0
0
0

1-2
0
0
0
0
0
0
0
55
45

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

87.6
81.2
86.0

92.2
55.4
80.4
77.0
93.6
55.4
78.0
62.6
75.6
55.4
42.2
62.2
48.4
45.6
123.4
111.2

44.4
38.0
29.4
43.0
83.4
90.6
80.4
66.4
41.0
46.1
51.8
53.4
52.0
87.0
58.4
57.8
86.4
71.4
54.9
74.0
58.0
60.8

HardingLawsonAssociates

0.329
0
0

0
0
0

0.021
0
0

1.263
0
0
0
0
0
0
0

59.4
36.4

0
0.026
0.019
0.040

0
0.005
0.002

0
0

0.007
0.002

0
0
0
0

0.015
0
0
0
0
0
0

0.38
0
0

0
0
0

0.027
0
0

1.62
0
0
0
0
0
0
0

48.29
32.73

0
0.068
0.065
0.093

0
0.006
0.002

0
0

0.015
0.004

0
0
0
0

0.026
0
0
0
0
0
0

Site3
2ot3



.--- Table3. BulletDistributionatConfirmationSamplingLocations- Site3
VolumeII - RemedialInvestigation,BasewideR1/FS

FortOral,California

Confirmation Visual TotalWeightof
Sampling Observationat BulletsandSand SievedBullet

Study Location Surface (vol.of1“X3’X3’) Weight WeightPercent
Area (GridNodes) (%Bullets) (lbs) (lbs) ofBullets

Y-13 o 61.4 0 0
Y-7 o 31.8 0 0
Y-1 o 35.6 0 0

VolumeII HardingLawsonAssociates Site3
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--- Table4. BulletDistributionatBiowouts- Site3
VoiumeII - Remediaiinvestigation,BasewideRi/FS

ForlOral,California

Visual TotalWeight Sieved
Test ObservationofBulletsandSand Bullet

Blowout Range Pit atsurface (vol.of111X31X3’)Weight WeightPercent
Number Number Number (%bullets) (lbs) (lbs) ofBullets

Blowout2

Blowout1 ’15&16
15&16
15&16
15&16
15&16
15&16
15&16

11
11
11
11
11
11
11
11
11

Blowout3 control
Control
Control
Control
Control
Control
Control
Control

Blowout4 8
8
8
8
8
8
8
8
8

VolumeII
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2A
1A
lB
lC
lD
lE
lF

2A
3A
3
1A
lD
lC
IB
lE
IF

1A
lB
Ic
lD
lF
2A
3A
lE

1A
lB
lC
lD
lE
IF
2A
3A
3B

o
<1
<1
>10
>10
0
0

0
0
0
0

1-1o
>10
>10
<1
<1

<1
<1
0
0
0
0
0
0

<1
1-1o
1-1o
<1
1-1o
<1
0
0
0

NA
66.8
63.4
99.0
91.4
90.0
87.9

NA
NA
NA

107.0
96.2
87.6
93.6
67.8
72.2

104.2
85.6
81.6
87.0
87.0
NA
NA
75.0

95.0
80.6
86.6
75.6
87.4
82.4
NA
NA
NA

HardingLawsonAssociates

NA
o
0

8.2
7.4
0
0

NA
NA
NA
o

1.9
3.1
2.8
0
0

0
0
0
0
0

NA
NA
o

0.1
1.5
1.0
0

0.7
0.1
NA
NA
NA

NA
o
0
8
8
0
0

NA
NA
NA
o
2
4
3
0
0

0
0
0
0
0

NA
NA
o

0
2
1
0
1

.01
NA
NA
NA

Site3
‘iof2



Table4. BulletDistributionatBlowouts- Site3
VolumeII - RemedialInvestigation,BasewideR1/FS

FortOral,California

Visual TotalWeight Sieved
Test ObservationofBulletsandSand Bullet

Blowout Range Pit atsurface (vol.of1“X3’X3’)Weight WeightPercent
Number Number Number (%bullets) (lbs) (lbs) ofBullets

Blowout5 1 1A 1-1o 97.0 1.0 1
1 lB <1 94.0 0.7 1
1 lC <1 72.6 0 0
1 ID <1 97.4 0.1 .1
1 IE o 95.2 0 0
1 lF o 86.8 0 0
1 2A o NA NA NA

NANotapplicable.
-7,

VolumeM
A33690-H
November19,1994

HardingLawsonAssociates Site3
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Table5. ResultsofXRFAnalysisofBulletFragmentsandSand- Site3
VolumeII - RemedialInvestigation,BasewideR1/FS

ForlOral,California

SampleType
EncrustedBackground

Element BufletEand Sandb 7.62mm 30Caliber 45Caliber 7.62rrun 5.56mm 7.62mm Lead Caeing
(wt.%) (type1) (type2) 5.56mm Shell Shell Fragments Fragmenls

Silver
Copper
Lead
Iron
zinc
Chromium
Manganese
Nickel
Tin
Antimony
Cadmium
Barium
Lanthium
Ct3sium
Rubidium
Zirconium
Niobium
Silicon
Chlorine
Potassium
Titanium
Calcium
AlumiI1um
Sodium
Magnesium
Sulfur
Yitrium
Gsdlium
Strontium

0.29
0.54
17.11
423=
0.14
0.14
0.13

336=

386’
1’J4’
320=z~u
0.13
04=
29.2
8!14’
1.09
0,76
2.17
3,9
0.98
0.53
0.16

20’
0.37

55’

876’

61”
57=

38.G1
2.15

rdac
0.54
3.2
2,,27

7’
6’

228’

205C
90.56 90.28 86.06
0.8 0.73 0.58
0.15 0.3 2.76
8.49 8.69 10.48

183’
300’
633’

229=
87.99 88.14 73.82 75.94
2.95 3.47
0.32 0.25
8.69 8.1 26.18 24.06

234’
212’ 277’

528’

AnalyseeperformedusingX-rayfluorescenceRR!?);compositionpresentedasweightpercen[exceptwherenoted.
: BackgroundsandsamplecollectedfromMarinaStateBeach,

1 iote:
ResulLsreportedinpartspermillion(ppm).
DetailedresultspresentedinAppendixA.

I

I VolumeIII
1 H32704-H

November18,1994

HardingLawsonAssociates

157’
0,25 84.32
84,28 7,09
0.95 0.2
734’ 8.24

0.77 255’
13.62 989=
90’

Site3
Iofl

I
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Table6. SummaryofAnalyticalResultsforBulletFragmentSamples- Site3
VolumeH- RemedialInvestigation,BasewideR1/FS

FortOral,California

Numberof Numberof Numberof
Numberof SamplesWith SamplesWith SamplesWith Minimum Maximurn

TestMethod Samples Detected
Analyte

Nondetected Results Detected Detected
Analyzed Analyte Ahalyte Rejected Totals Units Value Value

COLDVAPORM
Mercurv 10 9 1 0 10 mg/kg 0.01 0.76

FUAA-EPA7060
Arsenic

FUAA-EPA7740
Selenium

METALSBYICP
Antimony
Beryllium
Cadreium
Chromium
Copper
Iron
Lead
Nickel
Silver

o
0
0
:
0
0
0
0
0
0

10
4
9
0
:

10
1:
3
0

0
6
1

10
1:
0
6
0

1:

0
0
0
0
0
0
0
0
0
0
0

10
10
10
10
;:
10
10
10
10
10

mg/kg 0.71 161.00
mglkg 6.70 43.00
mgikg 90.50 6750.00
mg/kg 17.30 67.50
mg/kg 29400.00 712000.00
mg/kg 354.00 120000.00
mg/kg 261.00 793000.00
mgikg 104.00 115.00

Thallium 10 10 0
Zinc

10
10 1: 0 0 10 mglkg 3260.00 286000.00

AA Atomicadsorption
FLJAAFinsenunit atomicadsorption
lCP Inductivelycoupledplasma
mg{kgMilligramsperkilogram
NOTE: Detailedanalyticalresultspresentedin AppendixB.

Volumell
FW2704-H
November18,1994

HardingLawsonAssociates Site3
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Table7. BulletDistributioninTestPits- Site3
VolumeII - RemedialInvestigation- BasewldeR1/FS

FortOral,California>.

Visual
Surface Total Bullet Weight

Study TestPit Sample Depth Percentof Weight Weight Percentof
Area Location Type (feet) Bullets(%) [lbs) (lbs) Bullets

StudvAxes1 x-2

U-6

o-9

K-13

M-2

D-1

K-4

I-9

E-15

C-14

-.

VolumeII
A33690-H
November19,1994

Surface
Encrusted

BelowEncrusted

Surface
Encrusted

BelowEncrusted

Surface
Encrusted

BelowEncrusted

Surface
Encrusted

BelowEncrusted

Smface
Encrusted

BelowEncrusted

Surface
Encrusted

BelowEncrusted

Surface
Encrusted

BelowEncrusted

Surface
Encrusted

BelowEncrusted

Surface
Encrusted

BelowEncrusted

Surface
Encrusted

BelowEncrusted

0-0.25
0.25-1.2
2.5-3.0

0-0.25
0.33-1.5
2.5-3.0

0-0.25
0.5-1.5
2.5-3.0

0-0.25
0.5-1.5
2.5-3.0

0-0.25
0.5-4.0
6.0-6.5

0-0.25
0.25-0.5
2.0-2.5

0-0.25
0.42-1.5
2.0-2.5

0-0.25
0.5-1.0
2.0-2.5

0-0.25
0.5-1.0
2.0-2.5

0-0.25
0.5-1.0
2.0-2.5

1-1o

>10

>10

<1

>10

>10

1-1o

0

1-10

<1

144.4
87.6
50.6

69.8
53.2
57.4

83.4
68.4
46.0

73.0
68.4
45.0

65.8
63.0
35.2

54.6
52.0
33.8

61.2
38.2
23.4

61.6
45.6
31.2

53.6
26.8
32.4

51.4
53.8
57.0

HardingLawsonAssociates

5.2
1.4
0.01

10.8
2.4
0.4

8.41
0.04
0.1

0.2
0.03
0

7.7
1.5
0.03

2.52
0.7
0

0.22
0
0

0
0
0

0.3
0
0

0
0
0

3.6
1.6
0.02

15.5
4.5
0.7

10.1
0.06
0.2

0.3
0.04
0

11.7
2.4
0.08

4.6
1.3
0

0.4
0
0

0
0
0

0.6
0
0

0
0
0

Site3
lof3



Table7. BulletDlstrlbutioninTestPits- Site3
VolumeII - RemedialInvestigation- BasewideR1/FS

FortOral,California

Visual
Surface Total Bullet Weight

Study TestPit Sample Depth Percentof Weight Weight Percentof
h-es Location Type (feet) Bullets(’?40) (lbs) (lbs) Bullets

ConlrolArea S-31 Surface
Encrusted

BelowEncrusted

0-0.25
0.25-1.5
1.5-3.0

0

0

0

>10

>10

1-1o

>10

<1

1-1o

>10

56.0
54.8
39.4

55.0
53,8
30.8

67.6
46.4
43.2

53.4
51.0
23.6

53.6
42.4
22.6

43.6
32.8
33.8

58.8
32.0
45.6

43.4
31.6
39.2

46.0
50.6
53.0

58.0
47.6
47.4

0
0
0

0
0
0

0
0
0

13.4
11.6
0

27.0
11.0
0

0.8
0.4
0

5.1
0
0

0
0
0

0
0
0

2.8
10.6
0.3

0
0
0

0
0
0

0
0
0

25
22.7
0

50.4
26
0

1.8
1.2
0

8.7
0
0

0
0
0

0
0
0

5
22
0.6

Surface
Encrusted

BelowEncrusted

0-0.25
0.25-1.5
1.5-2.5

Beach
Pit

Surface
Encrusted

BelowEncrusted

0-0.25
0.25-1.5
1.5-2.0

StudvArea2 E-35
..

Surface
Encrusted

BelowEncrusted

0-0.25
0.25-0.5
1.5-2.0

Surface
Encrusted

BelowEncrusted

I-35 0-0.20
0.20-0.42
1.5-2.0

G-37 Surface
Encrusted

BelowEncrusted

0-0.25
0.25-0.42
1.5-2.0

Smface
Encrusted

BelowEncrusted

L-39 0-0.25
0.25-0.5
1.5-2.0

G43 Surface
Encrusted

BelowEncrusted

0-0.25
0.25-0.5
2.5-3.0

S-38 Smface
Encrusted

BelowEncrusted

0-0.25
0.25-1.5
1.5-3.0

P-39 Surface
Encrusted

BelowEncrusted

0-0.25
0.25-1.0
1.0-3.0

VolumeII
A33690-H
November19,1994

HardingLawsonAssociates Site3
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,- -1 Table7.
VolumeII -

BulletDistributioninTestPits- Site3
RemedialInvestigation- BasewideR1/FS

FortOral,California

Visual
Surface Total Bullet Weight

Study TestPit Sample Depth Percentof Weight Weight Percentof
Area Location Type (feet] Bullets(Yo) [lbs) (lbs) Bullets

StudvArea2 M-38 Surface
Encrusted

BelowEncrusted

S-19 Surface
Encrusted

BelowEncrusted

M-41 Surface
Encrusted

BelowEncrusted

,,,-

.bsPounds.

VolumeII
A33690-H
November19,~9g4

0-0.25
1.0-1.25
1.25-3.0

0-0.25
0.25-1.5
1.5-3.0

0-0.25
1-1.5

1.5-3.0

1-1o 43.2
33.2
48.6

<1 47.4
46.0
44.4

0 51.2
57.2
54.0

HardingLawsonAssociates

1.1
0.5
0

0.1
0
0

0
0
0

2.5
1.5
0

0.002
0
0

0
0
0

Site3
3of3



Table8. AnalyticalMethods- Site3-.
VolumeII - RemedialInvestigation,BasewideR1/FS

,/ FortOral,California

EPATest soil Leachate
Parameter Method Samples Samples

Copper 6010
7211
200.7
220.2

All
IfNDby6010’

.-
--

All
IfNDby200.7

Allzinc

Lead

6010 --

6010 All --

All
IfNDby200.7

200.7
239.2

--
--

Iron All
--

6010
200.7

Antimony 6010
204.2

All
--

All
IfNDby6010

--

-. , TotalChromium 6010
7191
218.2

--
. .

All

ChromiumVIb

Tin

All7196

6010
282.2

All
IfNDby6010

--
--

All
.—

pH 9045
150.1

--

All

TotalOrganicCarbon

CationExchangeCapacity

All9060 --

All ..

InductivelyCoupledPlasma.ICP
GFAA
ND
m~g..

a

b

GraphiteFurnaceAtomicAbsorption.
Notdetected.
Milligramsperkilogram.
Notanalyzed.

IftheindicatedsampletypehadanNDresultforthemetalshownusingEPATestMethod6010(forsoil)or200.7
(forwater),theanalysiswasrepeatedusingthemethodshownintheEPATestMethodColumn.

Holdingtimeforhexavalentchromimn(CrVI)insoilsamplwhasnotbemestablished.However,CrVIislikelytobe
stableinsoilmatricesforlowerthanthe24hoursspecifiedforwatersamplm.Soilsamplesthatwmoanalyzedfor
CrVIwereextractedassoona;possible(72hoursm-mimum).Onceextra~ted,theaqueousportionwasen~yzed
withinthe24-howholdingtimespecifi~dforwatersamples.

Volume11 HardingLawsonAssociates Site3
A33690-H Iofl
November19,1994
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Table11. SummaryofInorganicAnalyticalResultsforLeachateSamplea- Site3
VolumeII - RemedialInvestigation,BasewideR1/FS

ForlOral,California

Numberof Numberof Numberof
Numberof SamplesWith SamplesWith SamplesWith

‘TestMethod Samples
Minimum

Detected Nondetected Results
Maximum

Analyte Analyzed
Detected

Analyte AnalyTe Rejected
Detected

Totals Units Value Value

EPA-150.I
60 60 0 0 60 ph 1.90 8.20pi-i

EPA-200.7
60
Y
60

15
28
19
0

mg/1
mg/1
mg/1

0.12
0.50
0.37

5.40
4.40

76.60
Copper
Iron
Lead
Zinc

EPA-204.2
60 16 44 0 60 mg/1

mg/1
mg/1
mg/1

0.05
0.02
0.01
0.03

4.80
0.02
0.29
4.20

Antimony
EPA-218.2

60Chromium
EPA-220,2

Copper
EPA-239.2

60 4 56 0
46 23 23 0

0
46

42 11 42Lead
EPA-282.2

Tin 60 0 60 0 60

mgll Milligramsperliter.
NOTE: Detailedanalyticalresultspresentedin AppendixB.

Volumell
H32704-H
November18,1994

HardingLawsonAssociates



Table12. SummaryofInorganicAnalyticalResultsforAirSampies- Site3
VolumeII - RemedialInvestigation,BasewideR1/FS

FortOral,California

Numberof Numberof Numberof
Numberof SamplesWith SamplesWith SamplesWith Minimum Maximum

TestMethod Samples Detected
Analyte

Nondetected
Analyzed

Results Detected
Analyte Analyte

Detected
Rejected Totals Units Value Value

FUAA-EPA7421
Lead 10 10 0 0 10

METALSBYICP
Zinc 10 0 10 0 10

EPA-7211
Copper 10 10 0 0 10 ug/m3

EPA-7041
Antimony 10 4 6 0 10

EPA-PM1O
Initial Weight 29 29 0 0
FinalWeight

29
29 29

gi’n
o 0

TotalSusperrdedParticulate
29

29 29
gol

o 0 29 ug/m3

0.01 0.06

4.30
4.37

36.00
4.43
4.58

185.00

ugimz Microgramspercubicmeter.
gm grams.
FUAA Fifrsenunit atomicadsorption.
ICP Inductivelycoupledplasma.
NOTE: Detailedanalyticalresultspresentedin AppendixB.

Volumeii
H32704-H
Novetnlmr18,1994

HardingLawsonAssociates



Table13. ProjectandLaboratoryQualifiersAssignedDuringValidation- Site3
VolumeII - RemedialInvestigation,BasewideR1/FS

FordOral,California

ProjectAssignedQualifiersinDataValidation

11!1Qualifiers “UQualifers “R”@alifers
Analyticalresultsthatreceivea‘~”are Analyticalresultsthatreceivea“U” Analyticalresultsthatreceivean“R”

qualifiedasestimateddueto arequalifiedasnondetectedforthe arequalifiedasrejecteddueto
non-compliancewiththefollowing followingreasons: non-compliancewiththefollowing

criteria: criteria: OtherQualifiers

Jo-

J1-

J2-

J3-
J4-
J5-
J6-

J7-

J8-

J9-

J* -

Internalstandardresponseor
retentiontime
lustrurnentperformance

Laboratoryprecision(duplicate
orspikeduplica~e)
Laboratoryspikerecovely
ICPserialdilution
Ho[dingtime
Fieldduplicateprecision

Initialand/orcontinuing
calibration
ResuItabovethecalibration
range
ICPinterferencechecksample
Miscellaneouslaboratoryerrors
(definedinreport)

ICP InductivelyCoupledPlasma.
CLP ContractLaboratoryProgram(EPA].

Volume[1
H32704-H
November18,1994

UI- AnalytedetectedinlaboratoryRO-
blanks

u2- Analytedetectedinfield RI-
blanks

U5- Incorrectidentification R2-

J3-
R5-
R6-
R7-

R9-

Internalstandardresponseor A- Samplehasundergone
retentiontime routinedatavalidation
Holdingtime v- Samplehasundergone

detaileddatavalidation
Laboratoryspikerecovely

Instrumentperformance
Incorrectidentification
FullCLPvalidation
Initialand/orcontinuing
calibration
ICPinterferencechecksample

HardingLawsonAssociates site3
1012



Table13. ProjectandLaboratoryQualifiersAssignedDuringValidation- Site3
VolumeII - RemedialInvestigation,BasewldeR1/FS

FordOral,California

LaboratoryAssignedQualifiersinDataValidation

InorganicAnalyses OrganicAnalyses

B-ReportedvrdueislessthantheCRDLandgreaterthantheIDL.
E-Serialdilutionanalysiswasnotwiihinthecontrollimits.
G-Reportinglimitraisedduetomatrixinterference.
N-SDikedsanmlerecovervwasnotwithincontrollimits.. > J

R-Reportinglimitraisedduetohighlevelofanalytepresentinihesample.
S-ReportedvafuewasdeterminedbytheMethodofStandardAdditione.
U-Analytewasnotdetected.
W-Post-digestionspikeforfurnaceAAwasnotwithinthecontrollimits.
*-Duplicatesampleanalysiswasnotwithinthecontrollimits.

+-CorrelationcoefficientfortheMethodofStandardAdditionswasbelow0.995.
M-Duplicateinjectionprecisionnotmet.
#-RecoveryoutsideQClimits.

@-Resultisanestimatedvaluethatisbelowthelowercalibrationknitbutabovethetarget
detectionlimit.

CRDL Contractrequirementdelectionlimit.
IDL Instrumentdetectionlimit.
GC/MSGaschromatograpfdrnassspectrometer.
AA Atomicfibsorption.
QC Qualitycontrol,

B-Compoundwasalsodeleciedinthelaboratorymethodblank.
b-Compoundisacommonlaboratorycontamhmn~resultsarenotreliable.
D-Compoundwasquantifiedfromasecondarydilution.
E-SampleconcentrationisabovethecalibrationrarqyoftheGC/MS.
G-Compoundreportinglimitraisedduetomatrixinterferenm.
J-Resultisbelowthereportinglimitorisestimated.
j-%rnplereportingIimi[raisedduetomat~ixinterference.
R-Compoundreportinghrnitraisedduetohighlevelofamrlytepresent.
I-Unknownandunquantifiablepetroleumhydrocarbonspresent;
quantificationbasedondieselreference.
2-Quantificationbasedongasolinereferencecurve.
a-orstructurallysimilarcompound.
e-Containsfreeliquid.
r-Reporlinglimitchangedduetosamplevolumelimitations.
u-M1~eportinglimitsraisedduetohighlevelofanalytepresent.
M-Duplicateprecisio~notmet.
Q-Reportinglimitraisedduetohighlevelofanotheranalyteinthesample
U-Compoundnotdetected.
X,Y,l,d,g-SpecificQualifierdefinedonIabreport.

VoMmeII
H32704-H
November18.1994

HardingLawsonAssociates Site3
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-1* -1* Etation sq19 Ta@t
rmptll Mumhr Dat* U.thod

● SiationmlAmr● 3.A-PXLT-001 ● Matr!x~ ● AIR

9342PO03001F 0.00 3.A-PILT-001 10/19/93EPAPUIO
9342PO03001~ 0.00 3A-PILT-001 10J19!93EPAPM1O
9342?003001? 0.00 2A-FILT-001 10119I938PAPM1O

● 9titi0n ~r ● 3.A-PILT-004 ● Matrix~ ● AIR

9343Poo3001r 0.00 lA-FmJT-oo4 10/25/93ZPA7211
9343Foo3001r 0.00 U-FILT-004 10125193EPA7421
9343PO03001F 0.00 U-FILT-004 10/25/93EPAPM1O
9343PO03001F 0.00 lA-FmJr-oo4 10125193EPAPN1O
9343Poo3001r 0.00 3A-HLT-004 10125{93EPAPMIO

● station~ ● fi-PxLT-oo9 ● Matrixm ● AIR

9343PO03005F 0.00 IA-FILT-OOS 10f26193EPA9M1O
9343PO030057 0.00 3A-PILT-00~ 10126193EPAPM1O
S343PO03005F 0.00 lA-PxLT-oo8 10126193BPAPM1O

● Btatiou3AMmr● 3A-PILT-011 ● Mtrizm ● AIR

*343PO0300UP 0.00 3A-PILT-011 10127f9313PA7041
9343?003000? 0.00 I.A-PILT-011 10/27f93EPA7211
9343PO0300*P 0.00 M-=LT-011 10!27/93BPA7421
9343PO0300SF 0.00 3A-PXLT-011 10/27/93EPAPM1O
9343Poo300aF 0.00 IA-91UT-011 10/27/93ZPAPM1O
9343Poo3000r 0.00 2A-SILT-011 10127193EPAPM1O

● Station~r ● 2A-PXLT-014 ● Matrixm ● AIR

9344RO03002P 0.00 3A-FILT-014 11(01/93EPA7211
9344noo3001F 0.00 3A-FILT-014 11/01{93EPA7421
9344noo3001F 0.00 2A-FILT-014 11/01/93EPAPU1O
9344RO03001F 0.00 3A-PILT-014 11/01/93BPAPM1O
9344RO03001F 0.00 IA-~LT-O14 11/01/93EPAPM1O

● station~ ● LA-FILT-O17 ● Mtrix~ ● AIR

!,&

C!lmmiadDmtmR-port-POmitiv*chdcd R0#ult8only
sit* 03

MachTrainflr*Ruag.m
TortOrd,Californiti

Mt. Rmn@t09101193-05f23194

Andyt*
—

Pinal%ight
InitialW*ight
TotalSwpond.dParticul-tm

Copp.r
bad
FinalW.ight
Initial6v*ight
TotalSuzpondadParticulatom

Antimw
Copp*r
bad
?innlWaight
Initialw*lght
TotalSuspond*dPmrtiaulatam

copp.r
Immd
FinalWeight
InitialW*i9ht
TotalSump.nd.dParticulatom

mtoetion
Valu● Limit

4.49 0.00
4.43 0.00
36.00 0.00

0.03 0.00
0.01 0.00
4.50 0.00
4.37 0.00
99.00 0.00

4.47 0.00
4.3-I 0.00
69.40 0.00

0.00 0.00
0,02 0.00
0.01 0.00
4.54 0.00
4.35 0.00

137,00 0.00

0.01 0,00
r 0.01 0.00

4.50 0,00
4.35 0.00

106.00 0.00

A
A
A

M3
AJ3
A
A
A

A
A
A

AJ3
N3
M3
A
A
A

Ai13
k73
A
A
A

Lab
Qual

WAI HotArulymd Pago 1 of32
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‘/”..-

ChdcalDataROport-Po#itiVo~omlcalR,multmOnly
-* Dat*lJust27,1994

sit. 03
BeaahTrainfir.Rang*s
FortOral,California

Data31angoI 09/01193-05!23194

Savlo S-1* station ml. Test
~r D.pth Wumhr Data Method

9344noo3004F 0.00 2A-#ILT-o17 11102193EPA7041
9344RO03004F 0.00 U-PXLT-017 11/02/93IZPK7211
S344RO03004F 0.00 IA-FILT-017 11!02/93EPA’1421
9344RO03004P 0.00 m-mLT-o17 11/02/93BPAPH1O
9344RO03004W 0.00 lA-FILT-017 11/02/93EPAP361O
9344RO03004P 0.00 3A-mLT-o17 11/02/93EPAPM1O

● Station~r ● 2A-PXLT-020 ● MatrixTypa● k131
9344Poo30121 0.00 2A-PIuT-020 11/03/93EPk7211
9344PO03012S 0.00 IA-PIUT-020 11{03/93EPA7421
9344Poo3011r 0.00 ti-mLT-020 11{03193RPAPM1O
9344PO03011F 0.00 2A-P3LT-020 11/03/93I3PAPH1O
9344PO03011P 0.00 3A-~ILT-020 11/03/93EPAP361O
● station~ ● ~-PILT-023 ● Matrix~ ● AIR
9344PO03014F 0.00 3A-PILT-023 11/04/93EPAPMIO
9344Poo3014r 0.00 2A-FILT-023 11/04/93EPAPU1O
9344PO03014F 0.00 lA-FILT-023 11/04/93EPAPNIO

● Station~r ● 2A-PILT-026 ● Matrix~ ● AIR

9344PO03017* 0.00 2A-PILT-026 11105193EPAPM1O
9344PO03017? 0.00 3A-PILT-026 11105193EPAPHIO
9344PO03017F 0.00 IA-?ILT-026 11105{93EPA9361O

● St*tion 3AtA1.r● fi-Pxm-029 ● Matrixm ● AIR

9345PO03020F 0.00 2.A-Pxm-029 11/06/93EPAFM1O
9345S003020? 0.00 lA-PIUP-029 11/06f93EPAPU1O
934SPO03020P 0.00 IA-PIUP-029 11106193EPAFM1O

● station ~ ● 2B-PX3.T-007 ● Matrix~ ● AIR

9343PO03004F 0.00 lB-FILT-007 10!25{93EPAPNIO
9343FO03004F 0.00 lB-rILT-oo7 10125193EPAPMIO
9343PO03004P 0.00 lB-FKUT-007 10!25193=PAPM1O

● Station~r ● 2B-P3LT-010 ● Matrixm ● AIR

WLA
Qud

AJ3
AJ3
AJ3
A
A
A

Units
0.00 0.00
0.01 0.00
0.01 0.00
4.51 0.00
4,34 0.00

130.00 0.00

Anthony
Copp*r
bad
FinalWeight
InitialWaight
fital SumpondodPartiuulat*#

R

cOpp*r
bad
PhmlWaight
InitialWd~ht
TotalSusp.ndodPmrticulatos

u9/m3
u9/ti
g=
gm
Ug/ti

0.02 0.00
0.01 0.00
4.37 0.00
4.33 0.00
70.60 0.00

AJ3
M3
A
A
A

FinalWeight
InitimlWeight
TotalSump.nd.dPartiaul&ta#

4.44 0,00
4.3e 0.00

126.00 0.00

gm
gm
WTrd

A
A
A

FinalW.ight
InitialWolght
TotalSwpuad.dParticulatow

4.45 0.00
4.30 0,00

127.00 0,00

A
A
A

Finalw*iuht
InitimlWeight
~talBumpondadParticulatom

4.43 0.00
4.30 0.00

102.00 0.00

A
A
A

I

FinalWalght
InitialWaight
TotalSumpmdodP-rticul-ton

4.47 0.00
4.35 0.00
47.50 0.00

A
A
A

Ibtos:

andMP31p.r100mlllillt.r-for water●qlo-,

WDIWokDotoct-d
WR!WotR.portod
WAIHotAnalymd P&g, 2 of32



)
.J’

RO#ultsonly
sit-03

%mchTrninfir.Rang-s
FortOral.California

-1* Sawh T*nt2% = Dat* Ibthd
—— — —

9343PO03007F 0.00 1B-PIW-O1O 10f26j93EPA7211
9343FO03007T 0.00 lB-FILT-010 10f26\93EPA7421
9343PO03007T 0.00 1B-FILT-O1O 10/26/93BPAPM1O
9343PO03007? 0.00 1B-?ILT-O1O 10!26)93EPAP%1O
9343?O03007F 0.00 19-FILT-O1O 10!16193EPAPM1O

● station ~ ● lB-P3LT-o12 ● N,trixTYPO● AIR

9343PO03009F 0.00 lB-FI~-012 10/27/93EPAPM1O
9343PO03009F 0.00 lD-mLT-o12 10/27{93lzPAPMIO
9343Poo3009r 0.00 lB-FILT-012 10f27193BPAPM1O

● LltationImmbOr● lB-PrLT-o15 ● MatrixTYW ● AIR

9344RO03002P 0.00 lB-PIUT-015 11/01/93BPAPMIO
9344Roo3002r 0.00 lB-mm-o15 llJO1/93EPAPUO
93d4RO03002P 0.00 lB-FXLT-015 11/01193BPAPM1O

● StitionMmbr ● 3B-PTUT-018 ● MatrixTYP=● AIR

S344SO03005P 0.00 m-slm-olu 11/02/93EPAPN1O
9344UO03005F 0.00 lB-Pxm-ole llf02{93BPAP%1O
P34*noo300sF 0.00 lB-FILT-010 llf02/93BPAPM1O

● station~r ● 3B-PIm-021 ● MatrixTYW ● AIR

9344PO03012F 0.00 lB-P3LT-021 11103[93lZPAP3110
9344PO03012F 0,00 lm-PXLT-021 .11/03/93,EPAPM30
9344Poe30%aF 0.00 2.B-P3UT-021 11/03/93EP3mUlo

● fitiom~ ● 3B-PXLT-024 ● Utriz~ ● AIR

IiLA L&b
Qud *mlAndyt* unit●

w id
w/d
gm
gm
uglm3

0.01 0.00
0.00 0.00
4.43 0.00
4.33 0.00
70.00 0.00

M3 R
AJ3
A
A
A

4.58 0.00
4.41 0.00

105.00 0.00

A
A
A

FindWeight
InitimlW.ight
TotalSup.ndodParticulat*s

4.54 0.00
4.41 0.00
71,50 0.00

A
A
A

rindWdght
InitialWdght
TotalBuspondodParticulato#

gm
gm
Ugld

4.54 0.00
4.do 0.00
93.eo 0.00

A
A
A

i.38
dB34
60.40

0.00
0,00
0.00

A
A
A

renalW9ight
InltidW.ight
TotalSump.ndodPartlculatom

9344?O03015P
9344PO03015F
9344PO03015F
9344PO03015F
9344Poo3015r
9344PO03015F

0.00 lB-TILT-024 llfOdf93XPA7041
0.00 lB-PIUP-024 ll10t193EPA7211
0.00 ls-PILT-02i 11104!93EPh7421
0.00 18-Pit/r-024 11/04/93BPAPMIO
0.00 lB-FILT-024 11/04/93BPAPMIO
0.00 lB-FILT-024 11/04193EPAPM1O

Anti-my
c0pp9r
Lrad
FinalW*ight
InitialW*ight
Total6unpond_d

Ugld
ugim3
Ug/d
gn
gm
Uglti

1 0.00
0.06
0.01
4,45
d,39

105.00

0.00
0.01
0.00
0.00
0.00
0.00

A173
AJ3 R
m3
A
A
A

mt*81

P&g* 3 of32



J/
WoWrtDato~Jun27,1994

../1
chad.mlDataR*pOrt - PO@ltivOchamlaalIi*mult#only

sit.03
Ba-chTrainfimRangom
rort Oral.California

Eavlo

09fOlf93-05!23194

Dat*ction
Lldt

EmA Lab
QUl Qual

S-V19 station
Da@h lhmbr

● lB-FILT-027 ● Matrix

0.00 18-PILT-027
0.00 lB-FILT-027
0.00 lB-HLT-027

● lB-Fxm-030 ● Matrix

0.00 3B-PILT-030
0.00 lB-PI~-030
0.00 lB-FILT-030

W1* Tast
mto M.thod

Typ8● AIR

11/05/93EPAPU1O
11/05)93EPAW1O
11/05/93I?PAPM1O

m ● hIR

11/06/93EPAPM1O
11/06/93EPAPM1O
11{06{93EPAPM1O

~r

● StmtionIwdl’Or

93t4Poo301ar
9344POO3O1OF
9344POO3O1OF

● Stmtiou~

9345PO03021?
9345?O03021T
934SPO03021P

● station~

9342FO03003P
S342PO03003F
9342PO03003?
J3i2PO03003F
s342PO03003r
9342PO03003?

● BtatiOn~r

3343PO03003P
S343PO03003F
9343PO03003F

● 2t-tiOB~r

s3ijpoo30069
●343PO03006F
9343PO03006F

● Btmtiom~

9343POO3O1OF
S343POO3O1OF
S343POO3O1OP

● 13tmtion~

4.49
4.42

113.00

0.00
0.00
0.00

A
A
APmrtbaulat●n

Partiaulat●-

Finalwdght
Initl-1W*ight
TotalBwpondod

4.46
4.40

116.00

0.00
0.00
0.00

A
A
A

● lC-PILT-003 ● Hatr~xTypa● AIR

0.00 lC-PILT-003 10{19(93llPA7041
0.00 lC-FILT-003 10/19/93EPA7211
0.00 IC-FKLT-003 10/19/9314PA7421
0.00 lC-FILT-003 1011919333PAPM1O
0.00 Ic-PILT-003 10/19/93EPAPM1O
0.00 Ic-PXLT-003 10/19f93EPAPM1O

● lC-FILT-006 ● MmtrlxTypa● AIR

0.00 IC-FIM-006 10/2S/93EPAPM1O
0.00 IC-PILT-006 10/2S/93BPAPM1O
0.00 lC-FILT-006 10/25/93ZPAPM1O

● IC-PILT-009 ● UtrixTypa● AIR

0.00 lc-PItm-oo9 10j26193BPAPM1O
0.00 lc-PILT-009 10/26/93RPA~10
0.00 IC-PILT-009 10126/93EPAPUIO

● lC-P13m-o13 ● Watrlxm ● AIR

0.00 lC-P3UP-013 10i27f93EPAPM1O
0.00 Ic-PILT-013 10j27f93RPAPUIO
0.00 lC-FILT-013 10127f93EPAPM1O

0.00
0.01
0.01
4.41
4.35
54.60

0.00
0.00
0.00
0.00
0.00
0.00

m3
N3
M3
A
A
A

Antimony
COpp.r
Laad
FinalW.ight
InitialW*ight
TotalBumpondod

4.42
4.30
74.30

0.00
0.00
0.00

A
A
A

?inalW.ight
InitialW.ight
TetmlBum.nd.d

4.52
4.41
62.60

0.00
0.00
0,00

A
A
A

FinalW.ight
InitialWeight
TotalBwpmd.d

4.54
4.35

123.00

0.00
0.00
0.00

A
A
A

● lC-FILT-016 ● MatrixTyrm● AIR

Pago 4 of32



,
,;.

ChododData~9P0ti-POmitiv*Ch.miudRosultmonly
Sit*03

BeachTrainfir9RangM
FortOral,CulifOmi&

~t. RangeI09/01/93-05!23194

-v~. Sqlo Stintion
kpth ~r

9344moo3003r 0,00 lc-?Im-o16
9344UO03003P 0.00 lc-PILT-016
9344moo3003P 0.00 lC-FILT-016

● Stition~r ● lC-FILT-019 ● Matrix

93i4Roo3006P 0.00 lC-FILT-019
9344RO03006F 0.00 IC-FILT-019
9344RO03006~ 0.00 IC-FILT-019

● Station~r ● IC-FIUT-022 ● H8trix

9344PO03013F 0.00 lC-PILT-022
9344PO03013P 0.00 lc-FmT-022
S344PO03013F 0.00 lc-nLT-022

● station~ ● lC-PILT-025 ● Matrix

93i4?oo3016F 0.00 lC-FILT-025
9344PO03016P 0.00 lc-nLT-025
9344PO03016F 0.00 lc-FILT-025

● Station~r ● lC-TILT-02e ● htrix

9344PO03019F 0.00 lC-~ILT-029
9364PO03019F 0.00 lc-FrLT-02a
9344PO030L9F 0.00 lC-PILT-020
9344PO0301W 0.00 lC-FIXJT-029
9344PO03019F 0.00 lc-nLT-02@

Smmlo Task
Dat* Uothod

——

11/o119313PMMI0
11/01/93I3PA9M1O
11/01/93EPAP351O

Typr● AIR

11102193EPAPM1O
11102193EPAP361O
llf02i93EPAPM1O

Tyw ● AIR

11/03i93EPAPN1O
11103/93EPAPI41O
11/03/93EPAPM1O

~ ● Km

11/04{93RPAPM1O
11/04/93XPAP341O
Ill04193aPAP3alo

TYW*AIR

11105193EPA7211
11/05/9313PA7421
llf05193EPAPMIO
11/05/9331PAPW0
11/05/93EPAP3I1O

Amlyto

FinalW.lght
Imlti81?hight
TotalSu#pond*dPartiuulatom

4.51 0.00 A
4.36 0.00 A
05.90 0.00 A

m
gm
u91m3

0.00
0.00
0.00

A
A
A

4.49
4.40

1s5.00

0.00
0.00
0.00

m
m
Ugl&

4.44
4,40
66,?0

A
A
A

4.3e
4,33
94,10

0.00
0.00
0.00

A
A
A

cm
mm
ug/n3

0.02
0.01
4.44
4.37

136.00

0.01
0.00
0.00
0,00
0.00

N3
AJ3
A
A
A

RCOpp*r
Lomd
PimlWright
InitimlW.ight
TotalEusp*nd.dPartiaulkos

● station~ ● lc-PILT-031 ● MatrixTYW ● AIR

9345PO03022F 0.00 lC-S2LT-031 11{06193EPA7211
9345PO03022F 0.00 lC-FILT-031 11/06/93EPA7421
934S?O03022F 0.00 lc-91LT-031 11/06/93EPA~10
9345PO03022F 0.00 lC-FILT-031 11/06/9333PAP331O
9345PO03022F 0.00 lC-TILT-031 11/06/93EPAP331O

● Stmtion~ ● -1-C-14 ● Matrix~ ● SOIL

RI 0.03
0.01
4.47
4.39

149.00

0.01
0.00
0.00
0.00
0.00

AJ3
AJ3
A
A
A

COppor
bd
FitmlWeight
InitialWeight
Tot81SuspondodParticulatos

Ug/ti
u9rm3
9=
9=
ugim3

3WIMotD8tmt*d
3aRIWA R.portod
32AIHotAndymd PUT* 5 of32
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--’ ...-/’

ClwdadDstaR.port-Pomltiv.ChmicdResultsOnly
sit9 03

BombTrainflroRanges
FortOral,California

hta nU!L19t09}olf93-05123t94

ml.
~r

9344TO03039?
9340roo3039r
9340TO03039F
934moo3039?
934WO03039F
934WPO03039F
9344TO03039F

9349m03040F
9344TO03040F
9340TO0304or
93d8Too3040r
934#Too3040P
9340Too3040r
9344TO03040F

934WO0304LF
9344TO03043.3
9349TO03041F
934moo304n
934490030429
9344TO03041F
934PToo304m

SQ19
l-pa

0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.75
0.75
0.75
0.75
0.75
0.75
0.75

2.25
2.25
2.25
2.25
2.25
2.25
2.25

D.t.ction
Lidt

ma
gud

Lab
Qual

Station
~r AMlyt9 VmlUO

ARJIA1-c-14
AF.llU-C-14
A3WA1-C-14
ARXA1-C-14
MEAl-c-l&
AREA1-C-14
AREU-C-14

12102/93BPA601O
12/02/93SPX601O
12102!93EPh6010
12!021933iPA7211
12102f93ZPA9045
12!02193ZPA9060
12!02193ZPA9001

Chradum
Iron
zinc
COpp*r
pll
TotalOrgmiaCarbon
cationErobangoCapmlity●aMm

w/kg
wfkg
wlkg
molkg
pH
mofkg
W{1OO

31,eo
13900.00

Ie.ao
3.10
7.10

415noo
7.70

0.95
9.60
0.35
0,20
0.00

100.00
2.00

v
v
VG4
v
VJ5
v
v

0.96
9.70
0.35
0.20
0.00

100.00
2.00

hRXA1-c-14
AIKA1-C-14
WEAL-C-14
ABEAI-C-14
-1-C-14
AIUUI-C-14
ARRA1-c-14

12t02t93EPA6010
12102/93ZPA6QI0
12{02193!4PA6010
12!02/93ZPA7211
12/02!933ZPA9045
12102/93ZPA9060
12102193EPk9001

20.60
9530.00
13.40
2.60
7,30

479,00
7,70

v
v
VJ4
v
VJ5
v
v

A3tRA1-c-14
AUA1-C-14
A31ZA1-C-14
ARUA1-C-14
--C-14
-1-C-14
ARXA1-C-14

12102/93ZPA601O
12/02/93EPA601O
12!02{93BPA6010
12/02193IZPA7211
12102f93ZPA9045
12102!93UPA9060
12102193EPA9081

w/ki!
wlkg
mofkg
wfkg
pEl
molkg
M/loo

15.60
7930.00
12.10
2.50
7.30

375.00
5.70

0.96
9.70
0.35
0.20
0.00

100.00
2.00

v
v
VJ4
v
V.J5
v
v

* stati9n~ ● AREA1-D-01 ● ~trl= Typo● SOIL
wlkg
molku
w}kg
wlkg
W!kg
mo{kg
wlkg
pn

wlkil
mOq/loo

16,00
601,00
30.90
627.00

14400.00
26000.00
I131.00

6.90
966.00
11.60

4.00
6.70
0,94
0.01
9.50
9.60
0.34
0.00

100.00
5.00

AJ2 ●

U2J3 w
M3 N
A
AJ3
AJ2 ●

A
Xr5
A
A

9344TO03925T
9344Too30a5F
*34CTO03023F
9344TO03025F
9340TO03025F
93s=003025T
9344TO03025P
9340TO03015F
S34_0302SP
9344TO03035?

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0,13
0.13
0.13

AREAA-D-01
~-D-01
ARSM-D-01
ARRA1-D-01
AA2A1-D-01
AIWA1-D-01
AMA1-D-01
A~-D-01
ABIA1-D-01
ARM1-D-01

1210119315FA2a3.2
12/01/93EPA601O
12fOlt93tPk6010
12101193EPA601O
12f01/93EPA601O
12/01/93EPA601O
12/01/93EPA601O
12101)93UPA9045
12/01/93SPA9060
12/01/93EPA9001

Tin
Antimw
chromium
COpp.r
Iron
Immd
Zha
pH
TotalOrgartiaCarbon
CkiOnBrcbmg,ikpaCityasNm

93409003027F
934~030271

0.33
0.33

MWA1-D-01
~1-D-01

12101193lfPA282.2
12101!93EPA6010

Tin
Anthmy

2.90
32.50

1.00
6.70

XJ2 ●

AJ2J3 w
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L,’
ROportDat*lJum27,1994

j,

c!310miaalDataR-port-Positiv.ChamiaalR*-ult8only
sit.03

BeachTrainfi=FIangom
FortOral,Californi=

tit.R=ngol09101!93-05123194

-1*

S340TO03027?
934WO03027T
934STO03027F
934@TO03027F
934STO03027F
9348TO03027F
334S’3003027~
934~TO03027W

934STO03029F
934STO03029F
934STO03029F
934WO03029F
934STO03029F
934S?O03029#
934STO03029F
934STO03029F

SW1*
DOpth

0.33
0.33
0,33
0.33
0.33
0,33
0.33
0.33

2.35
2.25
2.25
2.25
2.25
2.25
2.25
2.25

s4ml* T**t
Mt. Uothod

12101193EPA601O
12fO119336PA601O
12/01/93I3PA601O
12/01!93EPA6010
12/01!93EPA6010
12/01/93EPA9045
12fOlf93uPA9060
12/01/93EPA9001

P9t9ation
Lidt

0.94
0.s1
9.50
9,60
0.34
0.00

100.00
5.00

m
QU1

N3
A
A
AJ2
A
N5
A
A

Lab
Qud

3!MWA1-D-01 27.60
117.00

chromium
C0pp9r
Iron
tad
zinc
m
TotalOrgardaC&rImn
-tIon Exe3mn90CaPmity a- N4

W/kg
molk~
me/kg
w/ks
mofkg
pH
w/kg
mq/loo

ARBM-D-01
ARBA1-D-01
AABA1-D-01
ARBA1-D-01
ARBA1-D-01
AREA1-D-01
=1-D-01

14500.00
4270,00
41.20
7.10

007.00
7.00

●

0.93
9.40
9.50
0,34
1.00
0.00

100.00
2.00

AJ3
A
Am
A
A
m5
A
A

AR3W1-D-01
AR33A1-D-01
AREA1-D-01
AREA1-D-01
AREA1-D-01
ARZA1-D-01
ml-D-ol
ARM1-D-01

12/01/93E?A601O
12/01193BPA601O
121011933!PA601O
12iOl193BPA601O
12iOli93EPA7211
12fOl193BPA9045
12/01/93EPA9060
12!01!93BPA9091

chromium
Iron
had
tine
cOpp*r
p3z
TOtslOrgmnicCmrbfm
CationExdung. Capcity -- Na

w/kg
wlkg
m?!kg
mglk%
molkg
PB
wlkg
*{1OO

22.60
12500.00

14,50
20,40
12.30
7.50

252.oO
8.4o

934STO03036P
934STO03036F
934STO03036F
934*TO03036F
934~03036F
934STO03036P
934STO03036F
9340TO03036P

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.75
0.75
0.75
0.75
0.75
0.75
0,75

2.25
2.25
2.25

AIUZA1-31-15
A3U6A1-E-15
AiU4A1-B-15
AR36A1-E-M
~1-B-15
AR3U1-S-15
AREA1-B-15
AR3EA1-B-15

1110If93EPA6010
12(o1193EPA6010
12/01/93EPA601O
12{01{93EPA601O
12!01{9313PA6010
12{01/93EPA9045
121011939!PA9060
12101/93EPA9061

chromium
Copp*r
Iron
h-d
Zinu
pIi
TotalOrganiaCarbon
Cationlz~hangoCaMeity●mWa

mo!kg
mlkg
m?lkg
molkg
mO/kQ
pFl
U9!lw
m,Oq/loo

42.7o
5,50

21700.00
34.90
26.4o
6.dO

553.00
17.60

0.93
0,80
9.40
9.50
0.34
0.00

100,00
5,00

v
v
v
v
W4
W5
v
v

934STO03037F
9349TO03037F
934STO03037P
934sToo3037r
9340TO03037?
934STO03037P
934STO03037P

AREU-E-15
~1-B-15
ASEA1-E-15
AREA1-E-15
AREA1-13-15
M!EAI-E-15
HI-E-15

12!01)93BPA601O
121011933IPA601O
12101193BPA601O
12{01193EPA7211
12fOlf93BPA9045
12/01[93BPA9060
12/01f93EPA9001

Chromium
Iron
zinc
Coppmr
pn
TotalOrgwdcC-rbon
titionExclmngotipaaity●- Na

20.00
14900.00

17.00
3.10

1 6.50
1130.00
5,90

0.94
9.50
0.35
0.20
0.00

100.00
2.00

v
v
VS4
v
VW
v
v

934STO0303or
934CTO0303UP
934STO0303*?

-1-E-15
ARBAI-B-15
=1-B-15

12/01/93EPA601O
12{01193I3PA601O
12101193B?A601O

Chrodum
Iron
21rm

33.10
14300,00

17.20

0.94
9.50
0.34

v
v
vJ4
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\
--’

-* ht.1mm a?,1994

i.-.2

sit,03
B-ohTrninfirmRang-z
mrtOral,California

DataRanges09/01/93-05/23/94

Fulh
QualAndyt* Vnlts

cOpp*r
p36
Tot-1OrgmnieCarbon
&tionBxohangoCapaalty amNm

2.60 0.20
6.60 0.00

8W7,00 100.00
6.00 2.00

v
VJ5
v
v

s34cToo3030r
934tToo303m
9344Too303eF
934CTO0303UF

2.25 A3WA1-E-15
2.25 AREA1-B-15
2,25 AmA1-E-15
2.25 MJZhl-6t-15

12fOl193EPA7211
12101!93ZPA9045
12/01/93EPA9060
12/01/93PiPA9081

w/ku
pn
Wlktl
maq!loo

● A3U3A1-I-09

93447003033P
9340TO03033F
9344TO03033T
9340TO03033F
934#Too3033r
9348TO03033T
9340TO03033P

0.13
0.13
0.13
0.13
0.13
0.13
0.13

mlA1-x-09
ARnA1-x-09
AREAI-Z-09
ARall-z-09
AREA1-I-09
AEllA1-x-09
ARXAI-X-09

12!01{93BPA601O
12!01/93BPA601O
12!01/93BPA601O
12/01!93RPA7211
12/01/93EPA9045
12fOlf93BPA9060
12!01{93EPh90M

mgfkg
m9tlL9
mo/k9
mg/kg

pFr
wlkg
maqlloo

2?.30
11300.00

15.90
1.70
7.10

421.00
4.70

0.95
9,60
0.35
0,20
0.00

100.00
2.00

v
v
VJ4
v
VJ5
v
v

Chmdum
Iron
zinc
Capp.r
p36
TotalOrgnniaCarbon
&tIonBxolmawCapmoityasN-

24.30
12100.00
16.70
2.50
6,50

2!550,00
8.50

0.96
9.70
0.35
0.20
0.00

100.00
2.00

v
v
VJ4
v
VL75
v
v

934#TO03034T
934STO03034T
934QTO03034F
934QTO03034F
934moo3034r
9340TO03034F
9340TO03034F

0.75
0.75
0.75
0.75
0.75
0.75
0.75

AREM-I-09
ARXA1-I-09
ARBA1-I-09
AR31A1-I-09
ARSA1-X-09
A3mA1-I-09
A3ulA1-I-09

12/01i93ltPA6010
12101f93EPA601O
12/01/93BPA601O
12!01/93BPA7211
12101193WPA9045
12101193BPA9060
12/01193EPA9081

chredu9 ,
Iron
zinc
COppor
933
TOt*lOrgmniuCarbon
titionExchang*Capmoity●sN&

E
N

Chmdw
Iron
Ziw
Copp.r
pli
Tot-l OrgmioCarbon
CatIonBxdang.Capmity●SM

22.90
11500.00

15.70
2.50
7.50

406.00
6.40

0.94
9,50
0.34
0.20
0.00

100.00
2,00

v
v
VJ4
v
VJ5
v
v

9344TO03035P
9340TO03035F
9340TO03035P
934moo3035F
9340TO03035F
93447003035F
934moo3035r

2.25
2.25
2,25
2.25
2.25
2.25
2.25

APfEA1-I-09
A3UJA1-I-09
ARaA1-I-09
A3WA1-I-09
-1-1-09
AnEA1-I-09
AREAI-Z-09

12/01/93EPA601O
12101193IPA601O
12/01/93EPA601O
12101193EPA7211
12/01193RPh90d5
32/01!93EPA9060
12/01{9331PA9061

E
N

● A3wkl-K-04 ● MatrixTypa● SOIL

mlrtka
rep/kg
mgjkg
mglkg
w/kg
pR
w!kg

f19.50 0.93
9270.00 9.40
12.70 9.50
11.90 0.34
4,00 0.40
6,40 0.00

820,00 100.00

AJ3
A
AJ2
A
A
AJ5
A

N

●

934moo3030P
9340?003030-
934PPO03030P
93449003030W
S344TO03030P
9340TO03030F
9340TO03030P

0.13 AREM-K-04
0.13 ARBAI-R-04
0.13 ARBAI-K-04
0,13 AREA2-K-04
0.13 ARM1-3C-04
0.13 MU3A1-K-04
0.13 ml-3c-04

12101!93EPA601O
12{01!93SPA601O
12/01/93EPA601O
12/01/93EPA601O
12fOl193EPA7211
12/01193RPA9045
12/01193EPA9060

Chrodum
Iron
had
Zilla
C0sp9r
pli
TotalOrgad.aCmrbon

MD~Hotmtact.d
10R~HotRaowrtod
HA: MotAnalyx*d Pag* e of32



),

sit, 03
Bomch‘PraintiraRuag*s
FortOral,Cmlifornim

mt9 Rang-l09fol/93-05f23/94

Swlo
3Mpth

0.13

tit-ation
Lldt

5.00

0.94
9.50
0.34
0.20
0.00

100.00
5.00

0.94
9.50
0.34
0.20
0.00

100.00
5.00

0.93
o.ao
9.40
9.50
0.34
0.00

100.00
2.00

0.95
9.60
0.35
0.20
0,00

100.00
2.00

0.94
9.50
0.20

station
~r

AREA1-K-04

AKEA1-K-04
AKEAI-K-04
AK3tA1-K-04
ml-K-04
ARXA1-3t-04
AMA1-K-od
AREA1-K-04

MIRhl-K-04
AREhl-K-04
AKEA1-K-04
AAEA1-K-04
A31EAI-K-04
ARBAI-K-04
AKEA1-K-04

Sxmla T-#t
Dat9 Mathod

12101193RFA9081

12101{93EPA601O
12)01193EPA6010
12101/93EPA6010
12fO1193ZPA7211
12{01193EPA9045
12101j9332PA9060
12fOlf93EPh9001

1210U93EPh6010
12/01/93IIPA601O
12101193EPA601O
12fOli93EPA7211
1210119351PA9045
12{01193EPA9060
12101193EPA9081

● Utrixm ● SOIL
11/30/93EPA601O
11/30/9334Ph6010
11{30/93EPA601O
11130!93UP~6010
11/30/93EPh6010
ll130f93KPh9045
11130193RPA9060
11/30f93EPA9081

111301$3EPA6010
11130{93U?A6010
11{30{93XPA6010
11{30{9313PA72U
11{30{93ZPA9045
11(30[93EPA9060
11r30193xph90al

11/30/9332Ph6010
11130!93BPA6010
11/30!9312Ph7211

m.h
CU*l
A

An81yt9 V*1U9

11.00

16.60
75ao.oo
io.ao
2.20
6.70

527.00
10.BO

26.90
14700.00

17.60
2.40
7,50

514.00
10.70

53.80
6.60

31200.00
43.20
33.50
5.80

1150.00
6.70

ia.50
9770.00
13.20
2.20

T 5.90
059.00
a.lo

7.00
3310.00
2.40

934moo3030F

934S7003031F
*340Too303m
@3amToo3031P
S344TO03031F
9340TO0303lT
9340TO03032S
93407003032s

0.96
0.96
0.96
0.96
0,96
0.96
0.96

Chromium
Iron
Zina
COpp*r
pu
TotalOrganioCmrbon
titiOnExuhmw-tipm?ity ●- W

934BTO03032F
9344TO03032F
9340TO03031F
9340TO03032F
934@TO03032?
934sToo3032r
9340TO03032F

2.25
2.25
2,25
2:25
2.25
2.2s
2.25

Chromium
Iron
Zinc
CODD●
ml
TotalOrPmniaCarbon
CationExahmngoCapacityasNa

v
v
VJ4
v
VJ5
v
v

● Station~r ● AR31hl-K-13

9340QO0301CF
93409003014T
9348QO03016~
9340QO03016?
934*QO03016V
9340QO03016F
934#Q903016F
934SQ903016F

93499003017F
9340@03017F
9340QO03017F
9340W03017F
9340QO03017?
934DQO03017?
9340QO03017F

9348QO0301W
9348900301W
934SWO3O1OE

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.75
2.75
2.75

A3UA1-K-13
A3uhl-K-13
AS3tA1-K-13
AREA1-K-13
A30?AI-K-13
ml-K-13
ARBA1-K-13
AREA1-K-13

AAEhl-K-13
AKEhl-K-13
AKEhl-K-13
AKEhl-K-13
AREhl-K-13
ASEhl-K-13
A3U3A1-K-13

AR3tA1-K-13
AREA1-K-13
AR31A1-K-13

C3m9mium
COpp.r
Iron
Load
Zim
pll
Tot-lorganicCarbon
CationExOhang*Capaaity●slJn

AJ3
A
A
AJ2
A
hJ5
A
A

N

●

cbrodum
Iron
zinc
COppor
pn
Total OrganiaCarbon
CationEmbang*cap-city*•N9

AJ3
A
A
A
AJ5
A
A

Chrodum
Iron
Copp*r

AJ3
A
A

NAtNotAmalymd Paga 9 of32
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—“

Lab-VI. SW19 Stmtion -1~ T.-t”
Dapt.h Humbr DstO Method

934OQOO3O1OF 2.75 A33U1-K-13 11/30/93EPA9045
934egoo301eF 2.75 AR3U1-K-13 11130193EPA9060
9348goo301*r 2.75 A31A1-K-13 ll130f93EPA90S1

● mxticm~ ● ARSA1-U-02 ● Matrix m ● LRK!35ATE

DOtmctlon
Valuo Litit

NLA
QumlAmlyto Qual

pll
Wllw
mqrloo

7.00 0.00
339.00 100.00
4,60 2.00

N5
A
A

9343TO03020FSR
$344Too30aor/m
9344TO03020FSR
934WO03020FSR

9343TO03020WS
934sToo3020rss

*34sToo3020sua
s344Too3020mR
934STO03020SUR
9340TO03020?OR
9340TO03020~

S34WO03030SWS
9344Too3020m7s

S3tCTO03022FSR
9344TO03022PSR
9344TO03022FSR
9348TO03022PSR

9344TO03022F89

9344TO03022S’OR
9340TO0302290R
934STO03022-
9344TO0302230R
934STO03022~

9340~03022SUB.
9343T’003022FDS

934UTO03075PSR

2.25
2.2s
2.25
2.25

2.25
-2.25

2.25
2.25
2.25
2.25
2.25

2.25
2.25

6.25
6.25
6.25
6.25

C.25

6.25
6.25
6.25
6.2S
6.25

6.25
6.25

0.13

ARIIA1-M-02
ARSA1-M-02
AR2A1-M-02
ARSAI-N-02

12f01/93=PA%MOIST
12101!93EPA150,1
12101193BPA200.7
12101/93BPA200.7

EPA% Uoiatum
PM
COpp*r
IEon

p?l
COppor

SPA*M0imtur9
pEi
cOpp*r
Iron
bad

pll
COpp*r

EPA%-istun
m
Iron
Copp*r

p31

SPA% Moistu-
pH
Iron
COpp.r
kad

pm
COpp*r

EPA%Moimtur,

4.50
1,70
1.30
1,00

0.10
0.00
0.10
0.50

A
A
A
A

ARRAI-H-02
ASXAI-U-02

12101!93EPA150.1
12!01!93EPA220.2

pli
m9/1

7.90
0,01

0.00
0.01

AS3W1-M-02
AREA1-M-02
AR2A1-M-02
AR14A1-31-02
AREA1-M-02

12/01/93EPA~OIST
12101}93EPA150.1
12{01{93XPA200.7
12101193XPA200.7
12101193EPA200.7

4,50
3,20
0.72
1,20
0.90

0,10
0.00
0,10
0.50
0.25

A
A
A
A!73
A

ARXA1-M-02
AmA1-mo2

12101193EPA150.I
12fOlt93EPA220.2

pH
m9/1

7,90
0,04

0.00
0.01

A
A

ABBA1-U-02
AR2M-N-02
AR2A1-M-02
ARXAI-U-02

12fOl193BPA%MOIST
12101/93BPA150.1
12101{93EPA200.7
12101/93EPA220.2

3,00
3.00
2,70
0.01

0.10
0.00
0.50
0.01

A
A
A
A

AMA1-M-02 9H 7s40 0,00 A

0,10
0,00
0,50
0.01
0.03

AREA1-N-02
ARZA1-M-02
ARSA1-M-02
AREA1-m-02
ARnA1-wo2

12tOl)93ZPA%MOI~
12101f9313PA150.I
12101}93EPA200.7
12101)93XPA220.2
12101!93RPA239.2

3.80
3.10
4.40

1 0.01
0.03

A
A
m3
A
A

ASBA1-M-02
AREA1-N-02

12fOlf93EPA150.1
22101/93RPA220.2

7,70
0.01

0.00
0.01

A
A

2.00 0.10 AmnA1-M-02 12f01!93nPA%MoIsT

ND:NotD9toutd
NR:NotRqOrt*d
NAtNotAMlynd Pago 10 of 32
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moPO*DatO:Jun27,1994

!
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c!hamicdDataRowrt- Pe-ltivoChamiaalR*#ultmOnly
sit.03

-achTrainfiraRangom
FortOral,California

DatoRang.!09101i93-05f23f94

mtmetion
Lidt

0.00
0.10
0.50
0.25

-1*

9349TO0307SWR
934@TO03075TSR
9344TO03075FSR
9340TO03075F~

9340TO03075FSS
9340TO03075FSS
9340TO0307SFSB
934UTO0307SFS8
934moo3075?ss

934moo30759vn
934STO03075FUR
934STO03075SUR
9340TO03075~
934STO030759UR
9340TO030759UR

9340TO03075SVB
934UTO03075?VS
9348TO030759VS

~h
Daptb
——
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13

BtmMOn
~r

msA1-u-02
AS33A1-M-02
A=l-U-02
AREA1-x-02

AAEA1-H-02
AREA1-N-02
AmA1-M-02
AREA1-M-02
AREA1-M-02

ARBA1-M-02
ml-M-02
AF03A1-M-02
AREA1-M-02
ARml-M-02
ml-H-02

A3UW1-M-02
AREA1-M-02
AASA1-M-02

Samlo Tast
Vat. Mathod

12fOl193ZPA150.1
12101193EPA200.7
12{Olj93EPA200.7
12/oli9333FA200.7

12!01)93BPA150.1
12/01/93BPA200.7
12/01/93EPA204.2
12)01193EPA220.2
12/01!93EPA239.2

12fOl193EPA%UOI=
12/01{93liPA150.1
I21OII93EPA200.7
12101193HPA200.7
121011933ZPA200.7
12101193EPA204.2

12fOlf93EPA150.I
12fOl193EPA204.2
1210U93lZPA220.2

● Matrixlyp*● SOIL

12{01!93EPA202.2
12{01{93EPA6010
12101193XPA6010
12{01/93EPA6010
12101193EPA6010
12!01!93EPA6010
12!01}93EPA6010
12{01/9331PA9045
12{01193EPA9060
12101193EPA9QOI

12{01!93E!PA6010
I21OII93EPA6010
12{01!93EPA6010
12101193EPA601O
12fOl193EPA6010

Armlyt9

pR
cOpp*r
Iron
bad

2.60
0.17
0.51
2.50

pn
Iron
htimny
COpp*r
bad

pn
Uoll
w/1
w/1
mgll

7,30
1,10
0.19
0,03
0.10

0.00
0,50
0.05
0.01
0,05

A
A
A
A
A

2.00
3.20
0.14
0.55
0.92
0,11

0.10
0.00
0,10
0,50
0.25
0.05

A
A
A
AJ3
A
A

EPA% Moistura
pR
COpp*r
Iron
had
Antiwny

pE
Mrrl
=911

8,20
2.60
0.07

0,00
0.50
0,01

A
A
A

p%
Anthony
C0pp9r

● Station~r ● AR31A1-X-02

molkg
molkg
mofkri
mgfh
mdkg
mdh
m91k9
pR

wlkg
maqfloo

%.20
981.00
31.00
350.00

15900.00
11200.00
77.70
6.90

246.00

1.00
6.70
0.94
0.81
9.50
9.60
0.34
0.00

100.00
2.00

ALr2
AJ2J3
AJ3
A
A
AJ2
A
x15
A
A

●

w
N

934moo3019F
S344TO03019F
934moo3019r
9348TO03019F
934sToo3019r
934STO03019F
9349TO03019F
9348roo3019P
9348TO03019?
9348TO03019F

0,13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

A3UA3-M-02
AREA1-M-02
AmAl-n- 02
AREH-M-02
AW-M-02
ARSA1-M-02
AW-U-02
A~l-M-02
AASAI-M-02
A3WA1-M-02

AmA1-u-02
AR3tA1-U-02
A6WAI-33-02
A~l-M-02
AREA1-M-02

Tin
bti-w
Chrodum
COpp*r
Iron
Imad
Zina
pE
TotalOrgnnh carbon
CationBxchngocapacitymmHa e.oo

r
Antimrw
Chrodum
Copp*r
Iron
had

22,40
46,90

1120.00
25300.00
5390.00

6.@O
0.96
0.83
9.70
9.80

Kf2J3
X13
A
A
m2

934CTO030219
934#TO03022F
934*TO03021F
9340TO03022S
Y348TO03022S

2.25
2.25
2.25
2.25
2.25 ●

heal Coliferm r.mltm mportwl amMomtProbabloMmbu (33936)par10gramforsoil●ampl.m
andMPHp9r100Allilitorcforwat.r●ml*s.

ml NotDat_tod
lam:NotR.portod
36A*HotAnalyzed P*9* 11 of 32
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sit. 03
B,achTrainfimRang.@
FortOral,tilifornia

DateRan99t09101193-05123194

station D.t.ctlen
Limit

0.35
0.00

100.00
5.00

EuAA
gud

A
M5
A
A

tM4d0 Tast
mto Mothed

12/01j93EPA601O
12{01193EPA9045
12101193EPA9Q60
12101193EPA90sI

12101193EPA6010
12/011933iPA6010
12/01/93EPA6010
12101{93RPA601O
12{01/93RPA61J10
12101193EPA9045
12iOl19363Ph9060
12/01/938PA90B1

● M8trixm ● SOIL

11/30!938PA202.2
11!30!93EPA601O
11[30193lzPA61310
11!30!93liPA6010
11/30/93EPA6010
11/3of93EPA601O
11130193EPA601O
11130{9313PA9045
11130193EPA9060
11130193EPA90ei

11130!9331PA6010
11/30/933IPA601O
11/30/93BPA601O
ll130f93BPA601O
11130193BPA601O
llt30t93BPA601O
11130)93EPA9045
11!30193EPA9060
llf30193EPA9091

11130/93EPA6010
llf30193XPA6010
11!30193BPA6010

ArA*lyt* valu9
161.00
7.60

333.00
15,50

934STO0302lr
9340TO03021F
9340TO030219
9348TO03023?

2.25
2.25
2.25
2.25

AREA1-M-02
ARXA1-M-02
AREA1-M-02
AREA1-M-02

ARBA1-M-02
AREA1-M-02
ARBA2-m-oa
ARZA1-M-02
AREA1-M-02
AREA1-M-02
AR31A1-31-02
AREA1-M-02

Zina
pm
TotalOrgmnictirbon
Cation ExchangeCapacity ●s Na

m9tk9
pfi

m91k9
x/loo

934~TO03023F
9340TO03023F
934STO03023F
9340FO03023F
934STO03023F
934tTO03023F
934CTO03023F
934*TO03023W

6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25

Chrodum
CORD●r
Iron
bad
zinc
p?l
Total OrgmdaCarbon
CatIonExahang9C8pmcity●mW

23.10
113.00
9440.00
164.00
20.80
0.10

341,00
0.70

0.9s
0.02
9.60
9.70
0.35
0.00

100.00
2.00

&73
A
A
AJ2
A
Ab75
A
A

934e9003011r
9340QO030129
9340QO03011F
9340QO030129
9340Qoo30119
934cmo30129
934m030129
934CW03013?
934-00030129
934*00030129

93480003013F
s348Qoo3013r
934$0003022?
9349QO03013F
934*QO03013F
93409003013?
9340QO03013F
9349QO03013?
934mQoo3013F

9349QO03015F
9340Qoo3015r
934mQoo30151

0,13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2.75
2.75
2.75

ARBAI-O-09
AREAI-O-09
AS31A1-O-09
AR31A1-O-09
AFBA1-O-09
ml-o- 09
AR31A1-o-09
ARuA1-o-09
AmAl-o-09
-1-0-09

AREA2-O-09
AREA1-O-09
AaEA1-o-09
AmA1-o-09
AREA1-O-09
AREA1-O-09
AREA1-O-09
AREA1-O-09
ARIA1-o-09

AREA1-O-09
AREA1-O-09
ARSA1-O-09

Tin
Autiwny
Chrodm
Copp*r
Iron
bad
Zina
pE
Totil OrganiaCarbon
CationExdmngaCapacity●-Na

67.40
3360.00
30.00

19900.00
22500.00
457.00
2160.00

6.70
901.00
5.60

20.30
6.7o
0.94
0.81
9.50
96.40
0.34
0.00

100.00
2.00

M2 ●

AJ2J3 Ma
&73 N
A
AJ3
&32 ●

A
MS
k
A

hltiwny
Chreaium
COppmr
Iron
had
Zi!m
pll
TotalOrg-nlffCarbon
C-tlonExchangOcapaalty*SW*

wlkg
me/kg
molh
moikw
m{kg
mu{kg
pn
~lkg
aqlloo

9.30
25.30
73.40

11600.00
622.00
22.50
‘7.80

1449.00
6.70

6.70
0.95
0.92
9.60
9.70
0.35
0.00

100.00
2.00

AJ2J3 WB
&73 N
A
A
M2 *
A
N5
A
A

ClmoAum
Iron
bad

31.00
15500.00
34.00

0.95
9.60
9.70

M3
A
&72

P8g9 12 of 32



---

1 -* ht9$ iJua

1

~1*
~r

934eQoo3015#
9340QO03015F
*34CQO03015F
9349goo3015r
934mwo3015r

S-1* station -1* Tomt
hpth Mum3mr Dato M.thod

09t0ction
Valuo LimitAndyt*

——
2.75 AREA1-O-09 11/30/93BPA601O 20.40 0.35

2.90 0.20
0.30 0.00

443.00 100.00
10.30 5.00

A
A
M5
A
A

zinc
C0pp9r
pll
Total OrganicCarbon
CationBxalungoCapnaityamW

2.75 AREA1-O-09 11/30/93EPA7211
2.75 ARsA1-o-09 11/30/93EPA9045
2.75 ARBA1-O-09 11/30193EFA9060
2.75 AmAl-o-09 11130!93BPA9001

● ~-U-O 6 ● Kmtrix~ ● LSAC3iATE

0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0.13

0.92
0.92
0.92
0.92
0.92

0.92
0.92

AREAI-U-06
AREAI-W-06
MBA1-t3-06
ARIAi-u-06
AREA1-u-06

ARBA1-V-06
AS3ZAI-V-06
ARBA1-v-06
MwA1-u-06
ARRM-U-06

ARBA1-u-06
ARSA1-U-06
ARSA1-U-06
ASEAI-V-06
AUSA1-13-06
ARBA1-u-06

ASBA1-U-06
ASBA2-U-06
ARXA1-U-06
ARRA1-u-06

AIUtAl-V-06
~1-13-06
AREA1-u-06
ARBA1-u-06
ABEM-V-06
AIUlkl-U-06
MU3R1-U-06

11/30/93liPA%340rsT
11/30/93EPA150.1
llf30i9315PA200.7
11/30/93EPA200.7
11/30/93SPA204.2

llf30/93EPA150.1
llf30/93EPA204.2
11/30193EPA21e.2
11{30!93EPA220.2
11/30/93EPA239.2

11/30/9312PA%MOIST
11/30/93BPA150.1
11130)93ZPA200.7
11/30/93EPA200.7
11!30/93EPA200.7
11/30/93)7PA204.2

11!30{93BPA150.1
11130193Z?A204.2
11130/93IPA220.2
ll{30f93EPA239,2

11!30193$PA%AIOIST
llf3019316PA150.1
11/30i9313PA20Q.’I
11130193ZPA200.7
11130193EPA200.7

11130193XPA150.1
llf30f9312PA204.2

s344Too3004mR
934*Too3004rsR
934@Too3004FsR
●34STO03004?SR
934U90030041SR

EPA%Mimtum
pH
Coppor
Lomd
Antimmy

l.eo
2.70
0.30
3,10
0.08

0.10
0.00
0.10
0.25
0.05

A
A
A
A
A

9340Too3004rss
*34moo3004?IPs
9340TO03004FSS
9340TO03004WS
934tToo3004Pss

PB
Antirony
chromium
Coppm
had

7.50
0.29
0.01
0.05
0.23

0.00
0,05
0.01
0.01
0.05

A
A
A
A
h

9340TO030045VX
9344roo3004n3R
-34STO03004FOR
9340TO03004FOR
9340?O03004FOR
9Y44TO03004FVR

BPA% B20istur9
pE
Copper
Iron
bad
Antirony

1.00
3.40
0.29
0.56
1.30
0.06

0.10
0.00
0.10
0.50
0.25
0.05

A
A
A
M3
A
A

934@7003004rvs
*3#4Too3004rus
*344Too3004ms
9340TO03004EVS

ml
Anthony
COpp*r
hmd

B.lo
4.00
0.07
0,10

0.00
1.20
0.01
0.05

A
A
A
A

*340TO03006?SR
934tTO03006FSU
934STO03006MR
9340TO03006FSR
9340TO03006?SR

4.00
1 2.00
S.lo
0.51
12.30

0.10
0.00
0.10
0.50
0.25

A
A
A
A
A

934CTO03006FSS
334cToo3006rss

pn
kltimmy

0.10
0.06

0.00
0.05

A
A

MD
m
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ChtiaalDataR-port - Pomitiv.Cbaniod3t.multCOnly
sit. 03

al.

9340Too3006Fsll
9340TO03006F66

934STO030069UR
9344TO03006FUR
9340TO03006FVR
9340TO03006S!M
9340T9030063UR

934~030069utl
9344TO03006~8

934STO03000PS3!
9384Too3000Fm
934woo300mr3R
s344Too3000rm
9340TO03000FSS

9340TO0300BFH6
9340TO03009F.6S

9344Too300Dm
9348TO030003VE
9348Too3000roR

●340TO03000FUS
9349TO030009VB
9346TO030003VS
9344TO030003US
s349Too3009mJs

Z1*
mtb

0.92
0.92

0.92
0.92
0.92
0.92
0.92

0.92
0.92

2.75
2,75
2.75
2.’75
2.75

2.75
2.75

2.75
2.75
2.75

2.75
2.75
2.75
2.75
2,75

Station W19 Tarot
~r Dat* MOthd

AR2A1-u-06 11/30/93IlPA220.2
ARVA2-U-06 11!30)93EPA239.2

Ikt*ation
Li~t

0.01
0.05

ArwlYt*

cOpp*r
b-d

EPA%Msimturo
pa
cOpp*r
Iron
bad

pE
Coppor

BPA%tiimtum
pll
Iron
COpp*r
La-d

pE
copp*r

EPA%Uoisturo
pll
Iron
pll
-ad
Cbmmium
Copp*r
la-d

unit●

W/l
mgll

v-lU●

0.03
0.19

MWU-U-06 11/30/9333PA%UOIST
~-u-06 11130193BPA150.1
~1-U-06 11/30/93BPA200.7
ABXM-U-06 11130193BPA200.7
AR2A1-V-06 11/30193lfPA200.7

4.00
3.00
o.e3
1.20
1.50

0.10
0.00
0.10
0.50
0.25

A
h
A
M3
.4

A3WA1-V-06 11130193EPA150.1
A3UAI-U-06 ll130i93EPA220.2

0.00
0.01

pR
W/l

0.00
0.03

A
A

~-U-06 11130/93EPAWOIST
W1-U-06 11130193UPA150.1
AR8A1-U-06 11130)93EPA200.7
ABBA1-U-06 11130!93EPA220.2
AIIEA1-U-06 U/30f93i3PA239.2

%
PH
mg/1
XT/l
mgl1

1.00
2.40
1.10
0.01
0.05

0.10
0.00
0.50
0.01
0.03

A
A
A
A
A

AR3A1-u-06 11/30/93EPA150.1
AREM-U-06 11130!93EPA220.2

7.20
0.01

0.00
0.01

A
A

AR2A2-W-06 llf30f93BPAWOIST
ARZA1-13-06 11/30/93EPA150.1
ABEA1-33-06 11130!93EPA200.7

%
Pa
me/l

l.ao
3.20
2.50

0.10
0.00
0.50

A
A
AJ3

AREA1-V-06 11/30/93BPA150.1
MRA1-U-06 llf30f93EPAZOO.7
AUAI-13-06 ll130f93EPA210.2
AP31A1-V-06 11/30/93BPA220.2
MEA1-U-06 11/30/93EPA239.2

pB
M/l
W/l
W/l
moll

7.20
0.44
0.02
0.03
0.30

0.00
0.25
0.01
0,01
0.05

A
A
A
A
A

● ●tatkoa~ ● AR31A1-v-06 ● Mtrix M ● SO131

93489003005T 0.13 ABIAI-U-06 11{30{9333PA2@2.2
9348QO0300SP 0.13 AREA2-U-06 11/30/93EPA601O
9340goo3005r 0.13 -1-u-06 llf30f93EPA601O
9340990300SF 0.13 ARBA1-U-06 11/30/93EPA601O
9340m03005r 0.13 mA1-11-06 11130!93EPA601O
9349QO0300SF 0.13 ABRAI-V-06 11/30/93EPA601O
93409003005F 0,13 AREA1-U-06 11/30/93EPA601O

Tin
AlltlElOay
cbrodm
cOpp*r
Iron
bad
MUC

molkg
-g/kg
wlk9
nglkg
uoikg
wlkg
wfkg

27.50 2.00
hoeo.oo 6.70
10.70 0.95
57emoo O.al
5390.00 9.60
15000.00 9.70

06.50 0.35

AJ2 ●

W3203 ~.
AJ3 H
A
AJ3
AJ2 ●

A

3&t0ml

P-9* 14 of32



- -.

R*sultsOnly

~tmRang*!09fOi{93-05{23f94

S-19
D9pth

station
~r

Smmlo T9mt
Data M*thod

11/30/93EPA9045
11/30/93EPA9060
llf30/9314PA90el

ValU*
——
6.90

989.00
9.00

DOt,atlon
timit

0.00
100moo
2.00

ZLA
cud

AJ5
A
A

AMlyto

9R
TotalOrganicCarbon
Cmtionk.rbangoCapncity-SN,

Tin
Antirony
Chrodum
COppOr
Iron
had
Zinc
gm
TotalOrganh Carbon
CationIixahangmCapmaityasNa

mtimny
Chrodum
Coppor
Iron
had
zinc
pll
TotalOrganicCarbon
Cation3hchangmC4paaitymsMm

93i8Qoo3005F
934t@03005F
934SQO0300SF

9340QO03007F
93409003007s
9348QO03007P
9340QO03007P
9340QO03007F
9340QO03007F
934UQO03007F
9348QO03007F
9349QO03007P
9340QO03007F

934tgoo3009r
934tQoo3009F
9340QO03009F
9340QO03009F
S34BQO03009F
S34SQO03009F
93489003009?
934SW03009F
9344Qoo3009r

0.13
0.13
0.13

0.92
0.92
0.92
0.92
0.92
0.92
0.9?
0.92
0.92
0.92

2.73
2.7S
1.75
2.75
2.75
2.75
2.75
2.75
2.75

ARBA1-u-06
ARBAI-U-06
AS31A1-W-06

AREM-W-06
AREA1-U-06
AREAI-U-06
ml-u-06
~1-U- 06
ARBA1-U-06
ARZA2-U-06
ARXA1-V-06
MUA1-U-06
ARRA1-u-06

ll130i93EPA2i32.2
11!30193EPA6010
11/30!93EPA6010
ll130t93ZPA6010
ll130f93RPA601O
11130/93ZPA6010
llf30/93EPA6010
11130193EPA9045
llf30t93EPA9060
11/30193EPA90@l

mglkg
mglka
w!kg
mslku
mofkg
w!kg
wlkg
pll
=9%9
Wq/loo

1.50
el.30
23.10

le90.oo
15900.00
6700.00
240.00
0.00

2000.00
9.10

1.00
6.90
0.97
0.04
9.00
9.90
0.36
0.00

100.00
?s.00

AJ2 ●

M2J3 w
AJ3 H
A
A
K12 ●

A
AJ5
A
A

AREA1-u-06
AR3iA1-u-06
AR3!AI-U-06
AREAI-U-06
ARKAl-u-O6
ARBA1-V-06
ASEA1-V-06
ARBA1-V-06
=1-D-06

11/30/93EPA601O
lli30/93EPA601O
11130!93EPA601O
11130193BPA6010
11/30/93EPA601O
11{30[93EPA601O
11/30193EPA90d5
11{30193EPA9060
11/30/93EPA9061

wlkv
wlka
molkw
molkg
mslkg
molkg
pli
~lkg
MOqlloo

16.90
27.60
94.20

14400.00
006.00
34.00
6.90

1370,00
6.40

6.60
0,94
0,01
9.50
9.60
0.34
0.00

100.00
2.00

M2J3 w
m3 N
A
A
AJ2 ●

A
AJ5
A
A

9340QO03002P
●348QO03002P
934W03002F
934tgoo3001P
9344QO03001F
934UQO03001F
S340QO03001F
9340QO03001F
934tQoo3001F
9348QO03002P

934tgoo3002F
934tgoo3002F

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.75
0.75

ARXA2-X-02
AREA1-X-02
A3UA1-X-02
ml-x-02
AREA1-X-02
AR33A1-X-02
AR33A1-X-02
ARXA1-X-02
AREA1-X-02
ARXA1-X-02

11/30/93EPA202.2
11)30/93EPA601O
11/30)93BPA601O
11/30/93BPA601O
11/30/93BPA601O
11/30/93BPA601O
11/30/93EPA601O
llf30{93EPA9045
11[30/93EPA9060
11/30/93EPA90al

Tim
hithmy
Chrodum
COpp*r
Iron
had
Zha
Ml
TotalOrgmiaCarbon
CationhahangoCmpmclty●mNa

Tin
Antbmy

w!b
mu{kg
wlkg
mslkg
mgfkg
wfkg
wf!w
pll

mglkg
mqlloo

2.90
300.00
30.00
200.00

1s500.00
:2600.00

69.90
6.50

lleo.oo
9.50

1.00
6,70
0,95
0,81
9.60
9.70
0.35
0.00

100.00
5.00

M2 ●

M2173 w
AJ3 H
A
A
m2 ●

A
AJ5
A
A

AR33A1-X-02
AsmA3-x-02

11/30i9333PA282,2
11/30/93BPA601O

1.90
Zo.eo

1.00
6.70
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L--
mrt -t**Jurl27,1994

Sit*03
Trainfi-Rang.-Soach

Port Oral,California
DataRang.!09f01/93-05!23f94

-VI* -la
Lkpth

0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

Sbtion
Mudmr

ml-x-02
ml-x-oi
AREA1-X-02
AIU!A1-X-02
ASXA1-X-02
WI-X-02
A3tml-x-02
ARXA1-X-02

ARsA1-x-oa
AREA1-X-02
AREAI-X-02
AREA1-x-oa
ml-x-oa
ml-x-oa
AREA1-X-02
AMA1-X-02

SWI* T.-t
D4to M.tbod

——
11/30/93I3PA601O
11/30/93EPA601O
11/30193EFA6010
ll130f93EPA6010
11130193EPA601O
llf30/93EPA9045
11/30/93EPA9060
11!30193EFA909L

11/30/93I3PA601O
11)30193EPA601O
11/30/93EPA6010
11/30{93EPA601O
11/30/93EPA601O
11130)93SPA9045
11130!93BPA9060
11130193EPA90~l

● %mtrix~ ● L33kC23ATB

12!02193EPAWOX=
12/02/93EPA150.1
12!02/9332PA200.7
12102193EPA200.7
12f0219313PA200.7
12102f938PA204.2

12102)93EPAISO.I
12)02)9333PA200.7
12)02193ZPA200.7
12!02)93EPA204.2
I2102I93EPA220.2

12j02193SPA%MOXST
12102/93EPA150.1
12!021933ZPA200.7
12!021933ZPA200.7
12!02!93EPA200.7

12/02/93EPAt50.1

v- lUO

22.20
149.00

10400.00
3840,00
40.00
6.60

1640.00
7,50

mtoctlon
Limit

0.95
0.62
9.60
9.70
0.35
0.00

100.00
2.00

ma Lmb
@ml @81

M3 36
A
A
AJ2 ●

A
AJ5
A
A

units

MJlkg
wlk9
wlkg
=m{h
w)kg
PH

mqikg
mq/loo
mu!!w
mo/k9
mslkg
mfkir
mvfkff
9EI
wlkg
mOq/loo

%
pH

m9/1
W/l
mgll
W/l
pE
W/l
W/l
Wll
W/l
%
PH
moil
W/l
W/l
pll

934@Qoo3002F
93daQoo30021
9340QO03002P
9340QO03002F
9340QO03002?
934BQO03002E
934CQO03002F
9349QO03002T

cbredum
cOpp*r
Iron
Um&
ZinO
p51
Tot&1OrganlaCarbon
cationExchang*CapaoityamI’&

o.9d
0.81
9.50
9.60
0.34
0.00

100.00
2.00

9340QO03003E
9340QO03003P
9340QO03003?
*34CQO03003F
s34#Qoo3003w
934SQO03003F
934CQO03003F
9340QO03003F

2.75
2.75
2.75
2.75
2.75
2.75
2.75
2.75

Chromilm
COpp.r
Iron
had
Zina

16.70
10,40

0770,00
44.30
14.10
6.70

603.00
5.20

Aa3 u
A
A
AJ2 ●

A
AJ5
A
A

pn
TotalOrgsnicCarbon
cationExahng*-paCity●mNa

● Stmtien~r ● A31M2-B-35

s34sToo30s4rs31
934sToo3054rm
934sToo30s4rss
934SW030S4FSS
934STO03054FSX
S34STO030S4FSS

934STO030S4FSS
S34STO030S4FSS
934sToo30s4rss
9340TO030S4?SS
9340TO030S4FSS

s34sToo30s4m
934STO030543UX
9?4HO03054SUR
934STO030S4SUR
934#TO030S4SUR

934sToo3054ms

0.13
0.13
0.13
0.13
0.13
0.13

0.13
0.13
0.13
0,13
o.i3

0.13
0.13
0.13
0.13
0.13

0.13

ARXA2-B-35
ARBM-E-3S
AREA2-E-3S
ARBA2-E-3S
A3UIA2-E-3S
ARm2-R-35

AREA2-E-35
ARn2-m-35
ARXM-E-3S
AXJW2-E-35
ASJIA2-B-35

ARXA2-=-35
AREA2-E-3S
AREA2-E-35
AIUFA2-B-3S
AREA2-E-3S

ARM2-E-3S

5.50
2.70
0.90
1.50
15.60
0.0s

0.10
0.00
0.10
0.s0
0.25
0.0s

A
A
A
A
A
A

0.00
0,10
0.25
0.05
0.03

pll
Coppmr
had
Antlmclm
COppor

7.90
0.20
1.00
0.16
0.29

A
A
A
A
A

EPA%%oistur,
pm
COpp*r
Iron
bad

f 5.50
2.20
0.61
0.67
20.10

0.10
0.00
0.10
0.50
0.25

A
A
A
M3
A

0.00pH 0.10 A

mtmmz
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d“

~ti Dat*!Wn 27,1994

//”

sit.03
BmaahTr-infimIluagom
Fort Oral,alifornia

DateRmg*l 09fol193-05t23194
Sqh
mpth

0.13
0.13

0.33
0.33
0.33
0.33

0.33
0.33
0.33
0.33
0.33

0.33
0.33
0.33
0.33
0.33

0,33
0.33
0.33
0.33
0.33

1,75
1.75

1.75

1.75
1.75
1.75

1.75

Shtion
Mumbr

ARBA2-E-35
ARXA2-B-35

Samlo Test
Dat* M.thod

12f02{93EPh204,2
12f02i933tPh220.2

v=ho

1.20
0.00

ht*ation
Li~t
0.25
0.01

EM Lmb
Qlnl Qual

A
A

9340TO03054SUS
934STO030S4FUS

934~TO~3056WSR
9346ZO03056FSR
9349Too305ms31
9346TO0305CWR

9349TO03056FS6
334STO03056FS8
9346TO03056E3S
9346TO03056FSS
S340TO030S6M8

934STO03056FVR
9346To030569uR
934STO03056FUR
9340TO030S6F0’R
934@TO030SOU3t

934STO03056FUS
9349TO03056FVS
934STO03056FVS
934STO03056FUS
934STO03056FUS

934sToo305cmR
9346TO0305WSR

9346TO03050FSS

S344TO03050FUR
s344Too30scmm
s34sToo30sFmn

934mOo305uFm

tit hcmy
Copper

AAEA2-B-35
ARSA2-E-35
AmA2-E-3s
AR31Aa-8-35

12/03/93EPA%MoIm
12103f9331PAlso.1
12i03f93EPA200.7
12/03f93EPA200.7

EPA%Moistu-
pll
mpp*r
Lmd

5.20
1.90
1.60
23.00

0.10
0.00
0.10
0.25

A
A
A
A

A3UA2-E-35
AARA2-E-35
AREA2-B-35
AREA2-B-35
ARSM-B-3S

12/03193EPA150.1
12103{93EPA200.7
12103193lZPAf#04.2
12f03f93EPA21e.2
12{03!9333PA220.2

pH
bad
Antimony
Chrofium
COpp*r

7.30
1.70
0.06
0.02
0.00

0.00
0.25
0.05
0.01
0.01

A
A
A
A
A

AREA2-E-35
AMA2-E-35
ARSA2-E-35
ARBA2-B-35
AREA2-R-35

12103193EPAWOIST
12/03/9313PA150.1
12/03/93EPA200.7
12103193EPA200.7
12f03f93SPA200.7

EPA% Hol#tur,
pll
COpp*r
Iron
had

5.20
2,40
5.40
0.90
76.60

0.10
0.00
0.10
0.50
0.25

A
A
A
M3
h

As3tA2-E-35
AMA2-E-35
ARSA2-B-35
AREA2-E-35
A31ZK2-33-35

12/03/93EPA150.1
12{03(93EPA200.7
12103{93 RPA204.2
12!03193HPA220.2
I2103I9331PA239.2

pll
had
Antlmmy
COppOr
had

e.oo
0.37
1.20
0.10
0.32

0,00
0,25
0.25
0.01
0.05

A
A
A
A
A

ARSA2-E-35
AREA2-i3-35

12103f93EPAWOX8T
12103f93EPA150.1

3.00
2.60

0.10
0,00

A
A

ARM2-E-35 12/03193EPU50.1 p15 7,30 0,00 A

AWA2-E-35
AMA2-R-35
AREA3-n-3s

12/03/93EPA%MOIST
12)03193~PA150.1
12103/93EPA200.7

3.00
2.10

? 0.59

0.10
0.00
0.50

AREA2-E-3S 12/03/93EPA150.1pH 6.90 0.00 A

● Station~r ● AMA2-n-35 ● M9trixm ● SOIL

934STO0305SF 0.13 AR3W2-I?-35 12/02/93EPA601O Aritimny 970.00 6.80 v

mt*mx
F-d Celifern r.multmmport.d●s Wmt Probablo~r (MW) par 10 grau for SOI1●amplm
andMPMp.r 100milliliter-for water•~l.m.

m: MotDOt,ctd
RR: 39ntR-ortod
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,.->”

clmmicdDmtn3toPort- P0sitiv9chdlmlR9mlltmonly

-“

ml.
~r

934STO03055F
9348Too3055r
934STO03055F
9349TO03055F
9349TO03055F
9340TO03055F
9340TO03055?
9346TO03055T
9344TO03055?

9348TO03057F
934aToo3057r
9346TO03057F
93447003057r
9340TO03057F
9348roo30s7r
9344TO03057Z
9346Too3057#
9340TO03057F
934BTO03057F

9346TO03059F
9346TO030S9F
9346TO03059?
S346TO03059F
9346TO03059F
9344TO03059?
9344TO030S9T
9344TO030S9F

station
Humkr

Uaml. Tent
Dat9 Hothod
12102193EPA6~0
12/02!938PA601O
12/02[93EPA601O
12{02f93EPA601O
12/02/93BPA601O
12/0219333PA601O
11!02193EPA9045
12!02{93BPA9060
12/02!93EPA9001

Pat-etion
Limit

0.96
0.83
9.eo
9,90
9.80
0.35
0.00

100,00
10,00

HLA
Q.IdAnmlyto

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33

1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75

AR33Ml-x-35
AREA2-E-35
ABRA2-11-35
AIUiA.2-E-35
A913U2-r4-35
ARXA2-E-3S
ARZA2-E-35
ARXA2-B-35
ARJZA2-E-35

Cbrodum
Copper
Iron
bad
Tin
Zinu
pli
TotalOrgmiuCarbon
CationExahangatipaaityasNa

14.20
1900.00
12600.00
39900.00
21.70
261.00
7.80

14000.00
31.10

v
v
v
v
v
vi74
VJ5
v
v

A31BA2-13-35
A3UA2-E-35
ARBA2-E-35
A5UlA2-B-35
A3iEA3-E-35
AMA2-E-35
A8EA2-R-35
AREA2-B-35
ARXA2-E-35
ARM2-E-35

12i03{93EPA202.2
12103{93EPA6010
12[03{93ZPA6010
12!03{93EPA6010
12103193EPA60i0
12/03/93EPA601O
12{03/93EPA601O
12/03193BPA9045
12{03!93EPA9060
12f0319333PA90BI

Tin
Anthony
Chrod.um
COpp●r
Iron
Laad
Zinc
Em
TotalOrganiatirbon
CationBxcbang.Capmity●mW

6.90
155.00
14.00

1590.00
11000.00
24500.00
205.00
7.20

3150.00
11.50

1.10
7.00
0,90
o.e4
9.90
10.00
0.36
0.00

100.00
5.00

hJ2J3
N2J3
A
A
A
A
AJ3
AJ5
A
A

chromium
Copp.r
Iron
had
Zkm
pm
TotalOrganiccarbon
CationBxabangmtipadty●mHa

11.20
0.70

4530.00
46.10
9.60
7.60

1260.00
11.30

0.94
O.el
9.50
9.60
0.35
0,00

100,00
5.00

A
A
A
AJ3
M3
AJ5
A
A

AREA2-E-35
MEA2-E-35
ARBA2-E-35
AB3W5-E-35
AI?XA2-E-35
A3mM-E-35
ARBA2-E-35
AREA2-E-35

12/03193EPA601O
12103(93EPA6010
12!03{93EPA6010
12f03193EPA6010
12103{93EPA6010
12103193EPA9045
12103/93RPA9060
12103!93lZPA9081

M

●a +NatrixT’yp● SOIL

934
934
*34
934
934

ITO03066P
~03066F
ITO03066F
lm903066F
ITO03066F
rT903066F
ITO03066F
?O030C6F

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

AMA2-O-37
AREM-O-37
ANX?-O-37
~-o-37
~-a-37
AaBA2-o-37
AREA2-G-37
A3U4A2-Q-37

12103193BPA601O
12(03193BPA601O
12103)93EPA601O
12f03193EPA601O
12{03/93EPA601O
12103/93EPA9045
32f03193EPA9060
12/03/93EPA90el

Cbremium
Copmr
Iron
Imad
Mm
p13
TotalOrganicC8r3mn
cationBxchmng*Capnoityn=w

12.50
1 20.00
4490.00
501.00
11.60
6.40

1050.00
8.70

0.94
O.el
9.50
9.60
0.34
0.00

100.00
5.00

A
A
A
A
AJ3
AJ5
A
A

la

934
934
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8Q1*
D8pth

0.33
0.33
0.33
0,33
0.33
0.33
0.33
0.33

1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75

btoation
Lidt

3UIA Lab
Quml Qml

8tmt10n
Numbr

sm~lo T*9t
trot* Wthod
—— —

Unit9 V41U9

9344TO03067F
9340TO03067T
9340TO030t7F
9340TO03067F
9349TO0306W
9348TO03067P
9340TO03067F
9340TO03067E

S34STO0306@F
934STO0306UF
9340TO03060F
9349TO030613F
9346TO0306W
9346TO0396QF
934CTO03060F
934STO03069F

ARXA2-O-37
ARXA2-O-37
AREA2-O-37
ARBA2-Q-37
Am-Q-37
AREA2-Q-37
A3uA2-a-37
mEA2-o-37

12f03/93EPA601O
12103/93EPA601O
12/03/93EPA6010
12{03193BPA601O
12103)9333PA6010
12(03193IWA9045
12103f93EPA9060
12!03193EPh9081

chromium
cOpp*r
Iron
L9ad
Zinc
pE
TotalOraaniaCarbon
C8tionBxalmw*Capmity● Na

m91k9
mg{kg
mdkg
mgfkg
wlkg
pu
wlkg
mcq/loo

9.60
16.00

4100.00
215.00
10.00
5.50

1930.00
32.40

0.96
0.83
9.70
9.80
0.35
0.00

100.00
10.00

&
A
A
A
AJ3 N
AJ5
A
A

~-Q-37
hREA2-o-37
A3uA2-a-37
~-9-37
hmA2-o-37
MWA2-O-37
A5UA2-Q-37
~-Q-37

12/03!93aPA6010
12/03/93BPA601O
12/03{93IlPA6010
12/03/93EPA601O
12/03/93lZPA7211
12/03f93EPA9045
12{03)93EPA9060
12!03193EPA900i

Chromium
Iron
had
Zina
Copp.r
p33
Tot-1OrgsnieCarbon
CationEx.rhaMoC-Raaity●● Ma

mofkg
w/kg
w/k9
me/kg
rw{kg
pR

molkg
m9q/loo

e.70
4210.00
12.00
7.10
1.30
6.20

1080.00
40.30

0.97
9.eo
9.90
0.36
0.21
0.00

100.00
10.00

h
A
A
M3 N
A
AJ5
A
A

9344TO03072T
9344TO03072F
9344W03072F
S344TO03072P
934~TO03072F
9340T903072F
9340TOO?072F
9344TO03072V

9340TO03073P
9340TO03073F
9349TO03073*
9340TO03073P
9340TO03073F
9348TO03073P
9349TO03073P
9348TO03073F

9340TO03074F

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

1.75

AREA2-O-43
ARIA2-O-43
AREA2-O-43
ARZA2-O-43
ARiw2-c4-43
AR2A2-fJ-43
ASEA2-0-43
AREA2-O-43

12f03f93HPA601O
12f03193EPA60L0
12103/93EPA60L0
12}0319314Pfi6010
12103!93ZPA7211
12{03193EPA9045
12{03f93EPA9060
12{03{93RPA9061

Chmdum
Iron
bad
Zinc
C0pp9r
pll
TotalOrganicCarbon
CatIonExalwngmCapmaityq-Nm

14.90
6370.00

11,50
13s70
2.10
6.60

2600.00
6.90

0,94
9.50
9.60
0,34
0.20
0.00

100.00
5,00

A
A
A
m73 N
A
AJ5
A
A

12103193EPA6010
12103193EPA6010
12{03193IZPA6010
12{03193RPA6010
12/03/93EPA7211
12f03/93XPA9045
12103/9331PA9060
12/03/9313PA9001

chromium
Iron
bmd
Zina
COpp*r
pn
TOtmlOrgmni.=tirbon
titian12xahmgoCapmcitymmMm

12.90
5330.00
13.60

? 0.60
1.70
6.50

2410.00
7.00

h3uiA2-a-43
AR2A2-G43
AREA2-O-43
h5UA2-Q-d3
AlUA2-O-43
ARXA2-O-43
ARIA2-U-43
Am3A2-a-43

0.94
9.50
9.60
0.34
0.20
0.00

100,00
2.00

A
A
A
AJ3 N
A
M5
A
A

AR3LA2-Q-43 12/03/93EPA601O chromium 16.BO 0.94 A

Nuz&.r(MPN)par10gr- for ●oil ●qlos
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--’”

sit9 03
BaaahTrainfiraRangom
FortOral,California

tit,Rang-l09!01193-05!23{94

Smlo Station
Daptkl Mlmb9r ValU*

DOtmction
Limit

MIA Lab
gual malAndyt9

Iron
Lend
Zinc
Copp*r
pJl
TotalOrganictirbon
CationBretingoca~aity●sM

934#TO03074F
9340TO03074F
9344TO03074T
9340TO03074?
934eToo3074r
934aToo3074r
9344Too307dF

1.75 AREA2-a-43
1.75 A3UIA2-O-43
1.75 AREA2-Q-43
1.7s AR3m2-o-43
1.75 ARSM-Q-43
1.75 AREA2-O-43
1.75 A3!EA2-O-43

12103f93ZPA6010
12/03/93EPA601O
12{03/93EPA601O
12103193EPA7211
12f03t93EPA9045
12103{93EPA9060
12{03{9313PA90al

6510.00
17.20
10.40
2.50
6.00

1610.00
7.20

9.50
9.60
0.34
0.20
0.00

100.00
2.00

A
A
AJ3 3!
A
AJ5
A
A

● ARZA3-I-35 ● MatrixTYW ● LEACRATE

9349Too3060mR
9348TO03060?SR
9340TO03060FSR
9344TO03060F4R
9343TO03060FSR

9343TO03060FSS
934tTO03060F6S
9344TO03060FSS
934PTO03060FSS

934cToo30corUR
934FTO03060WR
9344TO03060~

934~030609VS
934~03060~
934cToo30coraS

934470030caFsn
9340TO03062F2R
934mToo30carm
9343Too3062Fsa

9340TO03062FSS
9346TO03063FSS
9344Too30caPss

9344Too3062m
9344TO030623VR

0.08
0.06
0.00
O.oe
0.00

0.00
O.oe
O.ou
O.oa

0.00
0.00
0.08

0.09
O.oa
0,08

0.29
0.29
0.!49
0.29

0.29
0.!J9
0.29

0.29
0,29

AR3ZA2-I-35
AREA2-I-35
ARmA2-r-35
AREA2-Z-35
AREA2-X-35

12f03193EPA%MOXST
12!03193EPA150.I
12!03{93EPA200.7
12103{93EPA200.7
12{03193ZPA200.7

EPA% Moimtur,
pm
Copp.r
Iron
k-a

pll
Antimmy
COppor
Laad

EPA%Mistur,
pn
L+ad

pE
Anthmy
COpp*r

EPA%k~-tura
FE
L.md
Coppwr

pE
Coppor
Imad

EPA%Hoi-tura
pE

2.10
3.00
0.14
1.00
5.00

0.10
0.00
0.10
0.50
0.25

h
A
A
A
A

~-x-35
AREA2-X-35
AREA2-I-35
AREA2-I-35

12103f93BPA150.1
12/03!93EPA204.2
12{03193EPA220.2
12103{93EPA239.2

7.40
0.20
0.13
2.00

0.00
0.05
0.01
0.50

A
A
A
A

AREA2-I-35
~-x-35
~-1-35

12!03!93EPAk1301~
12/03/93ftPA150.1
12{03/93BPA200.7

2.10
3.70
4.00

0.10
0.00
0.25

A
A
A

A3UA2-I-35
ABBA2-I-35
AREA2-I-3S

12103!93EPA150.I
12[03{933EPA204.2
12/03/93EPA220.2

0.10
1.40
0.09

0.00
0.25
0.01

A
A
A

~-I-35
ARBA2-I-35
AREA2-I-35
AR2A2-I-35

12103f93EPAWOIST
12/03/93EPA150,1
12103!93RFA200.7
12/03f93EPA220.2

3.90
2.70
2.40
0.02

1
7.20
0.06
4.20

0.10
0.00
0.25
0.01

A
A
A
A

~-I-31i
ARBA3-I-35
AmA2-I-35

12103193EPA150.1
12/03/93EPA220.2
12103/93EPA239.2

0.00
0.01
1.20

A
A
A

AREA2-X-35
~-I-35

12/03/9313PA%3fOIST
X!I03193EPA150.I

3.90
3.60

0.10
0.00

A
A
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sit.03
m-ohTrainfir*Rangas
PortOrd,Califon-da

Date?tanim~09{Ol!93-05i23194

X1.

S348?O03062SUR
S344TO03062TUR
9344TO03062FOR

9340TO03062SVS
9344TO03062S13S
9346TO03062~B
9349TO03062~S

934UTO03064FSR
9344TO03064F~
934#TO03064TS3t

9349TO03064rSS

934UTO03064~
934#TO030C4~
J349TO03064~

934STO03064FVS

Z1*
rlspth

0.29
0.29
0.29

0.29
0.29
0.29
0.29

1.75
1.75
1.75

1.7s

1.75
1.75
1.75

1.75

Station
I?umb9r V*1U9

D.tOOtion
Limit

12/03/93EPA200.7
12{03f93BPA200.7
12{03/93EPA2100.7

——
A
N3
A

ARSA2-I-35
A3UU2-I-35
AREM-I-35

Coppmr
Iron
L8ad

0,12
0.50
3.20

0.10
0.50
0.25

AAEX2-I-35
~-I-35
ARIX4-I-35
msA2-I-35

12103/93EPA150.1
12f03/93EIPA204.2
12}03{93EPA220.2
12/03/93EPA239.2

pB
ADthmy
COpp.r
bad

e.oo
0.90
0.04
0.20

0.00
0,25
0,01
0.05

A
A
A
A

ARM2-I-35
ASXA2-I-3S
ASRA2-I-35

12/03)93EPA%MOI~
12103193EPA150.1
12103193EPA200.7

IIPA%Moi@tum
pa
Iron

3.00
2.eo
0.57

0.10
0.00
0.50

A
A
A

AREM-I-35 12f03i93EPA150.1 6.00 0.00 h

AREA2-I-35 12/03/93EPA%MOIST 3,00
3.00
0.50

0.10
0.00
0.50

h
A
N3

AREM-X-35 12f03/93EPM50.I
ASEA2-I-35 12/03193EPA200.7

AREA2-X-35 12103/93SPAi50.1 6.60 0.00 A

9344TO030CU
●340TO03061F
934STO03061F
9344TO03061F
9344TO0306~
SS40TO03061F
*344TO030423
9344TO0306~
9340TO03061P
9340TO03061F

0.09
O.oe
O.oe
0.00
O.ov
0,00
0.00
0.00
0.00
0.06

AREA2-I-35
~-I-35
AnEA2-x-35
AREA2-I-35
AAEA2-X-35
AREA2-I-35
MEA2-I-35
As31A2-1-35
A3WA2-X-35
AMA2-I-35

12103193ZPA282.2
12103193RPA601O
12)03193BPA601O
12103193EPA6010
12/0319331PA6010
12}03!93EPA6010
12{03193EPA6010
12{03193IlPA9045
121031P3EPA9060
12103193BPA90@l

Tin
mtimow
Cbrodum
COpp-r
Iron
Led
Zim
pE
Tot-lOrgadu Carbon
C8tionuwh8rlg*Capaaity●sm

TirI
Anti-my
Cbrodu
COpp●
Iron
had

e.40
643.00
20.70

41eo.oo
30400.00
46300.00
531.00
6,60

4470,00
10.60

f

1.00
6.S0
0.96
o,e3
9,70
90.10
0.35
0.00

100.00
5.00

AJ2.S3 w
AJ2i73 w
A
A
A
A
N3 N
&75
A
A

9344TO03063F
9344TO03063F
9344TO03063F
9340TO03063F
S344TO03063P
9340TO03063?

0.29
0.29
0.29
0.29
0.29
0.29

AREA2-I-35
ASBA2-I-35
Mmxz-I-35
AMA2-I-35
A3mA2-x-35
MEA2-I-35

12j03f93EPA2E72.2
12i03193EPA6010
12103/93EPA6010
12{03j93EPA6010
12/03[93EPA6010
12/03{93EPA6010

3.6o
00.20
9.00

023.00
10100,00
16700.00

1.00
6.90
0.97
0.83
9.UO
9.90

N2J3 w
X12J3 w
A
h
A
A
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ChdcalDataR*Pert- Positiv* ChAc-1RmmultaOnly

Smlo
D9pth

0.29
0.29
0.29
0.29

vmlu9
Vot*ation
Limit

HLA
Quml

AJ3
MS
A
A

Lmb
QudAnrlyt9

934STO03063F
93M’TO03063P
9349TO03063F
9344To03063F

ARIA2-I-35
AREA2-I-35
ARXA2-I-35
AREA2-I-35

12103)93EPA601O
12f03f9331PA9045
12f03193SPA9060
12103{93EPA90B1

zinc
pll
TotalOrganiaCarbon
CmtionExchang*Capmity ●- Na

113.00
6.70

4240.00
9.40

0.35 N
0.00

100.00
5.00

934moo3065F
9346TO030S5T
934tToo3065F
9340TO03065F
934@TO03065F
9349TO030G5F
934STO03065F
9340TO03065F

1.75
1.75
1,75
1.75
1.75
1.75
1.75
1.75

AAEA2-I-35
A31EA2-I-35
A3ulA2-I-35
A3!EA2-I-35
AmA2-r-35
AFC3A2-I-35
AmA2-I-35
AAEA2-I-35

12103!93UPA6010
12103/93EPA6010
12103f93ZPA6010
12103!93BPA6010
12{03f93EPA72LI
12103193EPA9045
12{03!933iPh9060
12103f93EPA9081

chromium
Iron
lad
zinc
Copp*r
p31
Tot-lOrganioCarbon
CationExahang*CapaaityanNa

9.50
3990.00
51.10
6.30
2.20
6.70

1520.00
7.BO

0.9s
9,60
9,70
0.35
0.20
0.00

100.00
5,00

A
A
A
AJ3
A
MS
A
A

?J

● Etmtion~r ● AREA2-L-39 ● Matrix~ ● SOIL

9349TO03069T
9349TO03069F
93#9Too3069s
9349TO03069F
9344TO03069F
9349TO03069F
93447003069F
9346TO03069P

9344TO03070F
9344Too3070r
9340TO03070P
9344TO0307or
9346TO03070F
9340TO03070F
9348TO03070F
9349TO03070F

9346Too3072r
934mToo3071F
S344TO03071F
9340TO030713
934tToo307ir
9340TO03071r

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.3U
o.3n
0,30
o,3a
0.30
0.30
0.30
0.30

1.75
1,75
1.75
1.75
1.75
1,75

AREA2-L-39
AREA2-L-39
ARBA2-L-39
A3UEA2-L-39
A3XA2-L-39
ANA2-L-39
ARXA2-L-39
ARXA2-L-39

A3!EA2-L-39
AREA2-L-39
AREA2-L-39
AAEA2-L-39
A3SA2-L-39
~-L-39
A9RX3-L-39
~-L-39

M31A2-L-39
A31K4-L-39
AHEA2-L-39
~-L-39
ARXA2-L-39
AR3X1-L-39

12103193BPA601O
12103193EPA601O
12f03/93EPA6010
12103I9331PA6010
12103193EPA601O
12{03/93EPA9045
12103f93EPA9060
12{03!93EPA9001

12103193EPA6010
12!03/93EPA6010
12{03}93EPA6010
12/03j93UPA6010
12/03/93EPA7211
12103193EPA9045
12!03{93EPA9060
12103193uPA9001

121031933iPA6010
12f03/93BPA601O
12f03i93EPA601O
12103193EPA7211
12{03)93EPA9045
12103193EPA9060

Chrodum
COpp*r
Iron
b-d
Zina
pfl
TotalOrganicCarbon
CmtlonExahangmCapmaity=-Na

24.90
120.00

12900.00
796.00
33.BO
6.00

662.00
5.70

0.93
0.00
9.40
9.50
0.34
0.00

100.00
5.00

A
A
A
A
N3 N
MS
A
A

chromium
Iron
Lomd
Zina
COppOr
pH
Tot-lOrgnnloCarbon
titionBxahang9Cn~alty● Nm

10.90
4030.00
11.00
9.60
2.70
5.90

674.00
6.10

0.96
9,70
9.eo
0,3s
0,21
0,00

100.00
Elmoo

A
A
A
m3
A
AJ5
A
A

1
13.60

5300.00
e.60
1.60
6.40

590.00

Chrc!tium
Iron
Zinc
C0pp9r
pm
T&mlOrganictirbon

0,94
9.50
0.34
0,20
0.00

100.00

Ibtms;
FwalColiform mmlts r9pert.d
●- MPHpar100millilitor~for

MDIHotWt-tod
N311MotR.pOrt.d
ml I&tmlys,d

Wmhr (MPN)p.r10grmmfors011•~lO-
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chtical DmtaReport- ?ositlvoC3aticalR*-uItsOnly
Sit*03

BomchTrdnfim Rang-m
Fort Oral,California

ht. RanwI 09/01/93-05/23f94

-1* -1* st8ti0n
~r DOptb MumbOr

S340TO030733 1.75 AREA2-L-39

+ station~z ● AREA2-M-36

Samlo T.-t
Data 34athod

12/03/93BPA90B”1

● Wtrix~. ● SOIL

12/06/93BPA601O
12/06/93EPA601O
12/06/93EPA601O
12106f93EPA601O
12J06193RPA6010
12/06193EPA9045
1210619313Pk9060
12/06{93IZPA9061

12106{93EPA6010
12!06193EPh6010
12i06!93EPA6010
12106{93EPA6010
12106193EPA6010
12106f93EPA90d5
12f06f93EPA9060
12/06/93EPA90S1

12/0619333PA6010
12f06f9313PA6010
12/06{93 EPA6010
12t06193EPA7211
12!06/93XPA9045
12/06!93EPA9060
12/06/933!PA9001

● mtrixlyp9● SOIL

12109193EPA6010
1210919331PA6010
12!09{93EPA6010
12109193KP87211
12/09i93SPA9045
12!09{93BPk9060
12f09{93=PA90~l

mt*Otion m L8b
Vmluc IAdt Qual @laltilyto

titionEx.r3ung*Cnpmcity●mHa
——
lmq/loo 4.70 2.00 A

S349SO03007F
93498003007?
9349aoo3007r
9349SO03007F
9349SO03007F
9349BO03007F
9349SO03007F
9349soo3007r

9349SO03000F
9349SO0300UP
9349s00300s=
9349Boo300ar
9349Eoo300ar
93498003Ooor
9349aoo3000r
934913003000F

9349soo3009r
9349s003009?
93498003009?
93498003009F
93496003009F
*349SO03009F
934!soo3009r

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

1.13
1.13
1.13
1.13
1.13
1.13
1.13
1.13

2.13
2.13
2.13
2.13
2.13
2.13
1.13

ARBA2-M-3@
ABlfA2-m-3u
A333A2-U-3U
AlUtA2-N-36
AREA2-M-36
ARBA2-H-3U
ARlA2-M-36
Aro3A2-n-3e

ARm2-N-3@
AREA2-N-3B
AREA2-M-30
AREA2-33-3a
hBEA2-K-3S
ARRA2-m-3e
ARJU2-N-30
AREA2-M-36

ARxA2-H-3s
- -H-36
AR13A2-n-3u
AREA2-%-3B
AmBA2-n-3a
ARBA2-H-3a
ARn2-M-3a

Chrcdum
cOpp*r
Iron
Lmmd
Zina
p13
TotaltigmdaCarbon
titionB%chang.capauity●sN-

11.20
34B.00
55D0.00
660.00
45.50
6.40

3970.00
5.70

0.94
0.81
9.50
9.60
0.34
0.00

100.00
2,00

X12 ●

h
N2J3 ●

A
A
M5
A
h

chromium
COpp*r
Iren
had
firm
pli
Totalorganicmrbon
CationExchangoC&p8Clty nmHa

mg/ks
m91k9
WIkg
mg?kg
wlkg
pR
=91kg
mq!loo

e.40
1320.00
4830.00
2470.00
159.00
7.00

1930.00
5.20

0.96
0.s3
9.70
9.00
0.35
0.00

100.00
2.00

AJ2 ●

A
U2J3 ●

A
A
AJ5
A
A

Cbremium
Xron
Zina
COppmr
pH
TotaltigmlaCmrboa
cationZxahmng*Cmpadty●● W

mctkg
mclkg
mgtkg
wlka
p?l
malkg
mOq/loo

10,10
4630.00
11.40
3,30
5.70

2230,00
6,70

0.96
9,?0
0,35
0,21
0,00

100moo
2,00

● 33tati0m~r ● Ai01A2-U-dl

9349TO03035F 0.13 ~-11-41
93C9YO03035F 0.13 AREA2-M-41
9349TO03035F 0.13 AREA2-H-41
9349YO03035F 0.13 ARBA2-%-41
9349roo3035r 0.13 AR33A2-%-41
9349YO03035F 0.13 AlUlA2-n-4L
9349roo3035r 0.13 AREA2-U-41

Cbrodum
Iron
tine
COpp*r
p3
Tot-lOrganiuCarbon
CmtionExchang*Capscity●mHa

wlkg
molkg
mwfkg
wlkg
p3i
wlkg
wqfloo

12.50 0,94
f5540,00 9.50

12.20 0,34
2.00 0.20
5.30 0.00

723.00 100.00
4.60 2.00

AJ2 ●

AJ2J3 ●

A
A
AJ5
A
A
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Rapr#rtDatesJun27,1994

.1

Ch.daalDatmri*pOrt - PositivoCbUaicalROmJlt*only
sit.03

-aehTrainfiroRango#
FortOrd,California

D8t*3tangm~09)01193-05{23!94

station
Mumbar

ZIo T*mt
mto M*thod
12i09f93EPA601O
12}09f93EPA601O
12f09/93ItPA6010
12f09193EPA7211
12f09f93EPA9045
12109/933!PA9060
12{09193EPA9081

Vduo

6,00
3010.00
ft.90
4.40
5.90

594.00
3.60

htoction
Lidt

0.95
9.60
0.35
0.41
0.00

100.00
2.00

Anmlyt*

9349YO0303CF 1.25
1.25
1.25
1.25
1.25
1.25
1.25

AREA2-U-41
ASEA2-U-41
AnuA2-x-dl
ASEA2-U-41
ASEA2-U-41
AREA2-M-41
AREA2-M-41

Cbmmium
Iron
Zha
Copp*r
PH
Tot-lOrganioCarbon
CationExchanq.capacity●SEJm

9349YO03036F
93d9TO03036F
9349YO03036F
9349TO03036P
9349YO03036F
9349YO03036F

9349YO03037F
934JTO03037F
9349TO03037F
9349YO03037F
9349YO03037F
9349YO03037F
9349YO03037F

Xllh
mg/kg
wfkg
wlkg
pH
mlkg
maqlloo

2.25
2.25
2.25
2.25
2.25
2.25
2.25

AP33A2-M-41
ASEA2-X-41
AS31A2-U-41
AHEA2-U-41
A31xA2-u-41
A3txA2-u-41
~-u-41

12{09!93EPA601O
12{09193XPX601O
12f09193EPA6010
12109193EPA7211
12109{93EPA9045
12!09{93ZPA9060
12109{93EPh9081

chrodum
Iron
%zina
Coppmr
PH
Tot-lorganicCarbon
CationBxchmng.Capacity●mNa

6.20
3220.00

9.00
1.30
6.10

70%.00
10.20

0.94
9.50
0.35
0.20
0.00

100.00
5.00

AJ2 ●

AJ2J3 ●

A
A
AJ5
A
A

● atmtion~r ● A3131A2-P-39 ● Matrix~ ● SOIL

9349aoo3004F
$349s0030041
9349SO03004F
9349SO03004P
9349SO03004F
9349s003004?
9349SO03004F
9349soo3004r
93490003004F
9349aoo3004F

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63
0.63

ASEA2-P-39
ASXA2-P-39
AR3iA2-P-39
ASEA3-P-39
A9U3A2-P-39
AREA2-P-39
~-P-39
ASRA2-P-39
ARXA2-P-39
A3?XA2-P-39

AmmA2-P-39
mEA2-P-39
MtUA2-P-39
As3tA2-P-39
ASEA2-P-39
ARlA2-P-39
ARXA2-P-39
ARXA2-P-39
ASXA2-P-39
AREA3-P-39

12f06i93EPA202.2
12i06f93EPA6010
12f06f93EPA6010
12106193EPA6010
12t06)93EPA6010
12106193EPA6010
12/06/93EPA601O
12106f93EPA904S
12f06/93EPA9060
12{06i93EPA90~l

Tin
Anthmy
Chrodum
C0pp9r
Iron
had
Zino
pH
TotalOrganicCarbon
Cation=XCh41nQ0capacity●mNa

=JIlw
me/kg
wlkg
mglkg
w/kg
w!kg
wlkg
p13
W!ku
maq{loo

1.00
51.40
0.40

426.00
4360.00
4420.00
53.40
6.20

617.00
3.70

1.00
6.70
0.94
0.81
9.50
9.60
0.34
0.00

100.00
2.00

AJ2J3 w
k72J3 M+
A
A
A
A
AJ3 3?
MS
A
A

934ss003005?
9349soo3005r
9349SO03005P
9349SO03005F
9349s003005?
s349noo3005?
9349SO03005F
9349SO0300SP
9349SO03005F
9349SO03005F

12/06193EPA2~2.2
12]06193EPA6010
12!06193EPA6010
12t06f93EPA6010
12106193EPA6010
12/06/93EPA601O
12/06/93EPA601O
12/06/93EPA904S
12f06193EPA9060
12/06193XPA90el

Tin
Anthow
Cbrodum
Coppor
Iron
bad
zinc
pll
Tohl OrganicCarbon
CationExchang.Capmclty●Cw

wtkg
mglkg
mgfkg
wlkg
mo!kg
mo{kg
wfkg
pR
w/kg
maq/loo

3.70
@2.70
e.30

2020.00
10200.00
14900.00
226.00
6.50

559.00
6.60

1,10
7.00
0.99
0.05
10.00
10.10
0.36
0.00

100.00
2.00

M2J3 w
A72J3 w
A
A
A
A
&73 N
AJ5
A
A

?-alColiformmsultmr,portod
- HP36wr 100millilitormfor

t?Dt360tDatmt.d
HR~MntRaport.d
HA*Hot Aaaly~d

Nudmr (UP3T)p9r 10gram for soil•~l*fl
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Chmical DataRwort - Positiv.Clmmicd

--’

sit- 03
BenchTrainfL- R&nLwm
PortOral,California

Dat*Rang-109fOl193-05123194

SQ1*
DOpth

Sbtion
Humtmr

oat9athn
Limit

E&A Lab
QUnl @l*lD8ti hthoa Analyt9

Antimony
Cbrodum
COpp*r
Iron
had
Zina
pu
TotalOrg-niaCarbon
titionSxe3ung*C8paaityanNm

VrAts

9349sO03006F
93498003006P
9349SO03006F
9349SO03006F
934s-00300CF
$349S003006?
3349SO03006F
S349ZO03006P
9349UO03006F

2.00
2.00
2.00
2.00
2,00
2.00
2.00
2.00
2.00

ARXA2-P-39 12/06/93EPA601O
12106/93EPA601O
12f06193EPA601O
12/06/93EPA6010
12106f93UPA60L0
12106193EPA6010
12106!933tPA9045
12106f93EPA9060
12/06/93EPA90@l

10.50
7.10

160.00
3520.00
1170.00
25.30
7,20

495,00
3,40

6.70
0.9s
0.02
9.60
9,70
0,35
0,00

100moo
2.00

N2J3 WB
A
A
A
A
m3
MS
A
A

AWA2-P-39
ASEA2-P-39
AREA2-P-39
AREA2-P-39
AMA2-P-39
MU3A2-P-39
AREA3-P-39
ARSA2-P-39

● Station~r ● AREA2-8-19 ● Matrix~ ● SOIL

9349SOO3O1OF
9343UOO3O1OF
93498OQ3O1OF
93498OQ3O1OF
9349SO03010F
9349SO0301QF
9349SOO3O1OF
9349OOO3O1OF

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

AREA2-S-L9
Asi3A2-s-19
AMA2-S-19
M3UL2-S-19
ARxA2-#-19
A3UA2-S-19
ASJZA2-S-19
AREM-S-19

A3UA2-S-19
~-s-19
ARBA2-S-19
A3tllA2-s-19
ARn2-s-19
AREA2-n-19
ASSA2-S-19

ASXM-S-19
ARSA2-S-19
ARSA2-B-19
ARSA2-S-19
AREA2-S-19
As31A2-s-19
ARSA2-S-19

12106/93EPA6010
l!if06j93I3PA601O
12f06/93BPA601O
12106193EPA601O
12/06/933IPA601O
12/06/9313PA9045
12/06/93EPA9060
12/06f9313PA90@l

12f06f93EPA601O
12f06193EPA6010
12f06f93XPA6010
12106193I?PA7211
12106f93RPA9045
12{06/93EPA9060
12!06/93EPA9001

12/06)93XPA601O
12106193EPA6010
12106193EPA6010
12t06f93EPA7211
12106193SPA9045
12{06193EPA9060
12106{9313PA9081

m ● fioll!

12f06f93XPA601O

chrodum
Coppmr
Iron
Lad
Zina
PM
Tot-l Organic Carbon
CationExohmng.~pacity●sNm

Chromium
Iron
Zinc
COpp*r
pn
TotalOrganiaCarbon
CationExchangoCmWeity●m?im

Cbrodum
Iron
Zina
C0pp9r
pll
TotalOrganiatirbon
C8ti0nSxa3ung*Capmoity●n3W

10.60
0.70

5150.00
26.90
20.70
5.70

4600.00
13.20

0.95
0.81
9.60
9.70
0.35
0.00

100.00
S,oo

AJ2 ●

A
AJ2J3 ●

A
A
M5
A
A

9349SO03011F
9349s003011?
9349SOQ3011F
9349SO03011F
9349soo3011s
9349soo301ts
9349s003013s

o.a9
O.ae
0.00
O.oe
O.@@
0.00
O.ee

w/kg
molkg
w!ka
wlkg
pll

Wlh
lMq/loo

9.40
31eo,oo
11.00
1,40
6,30

719.00
3.00

0,94
9,50
0,35
0,20
0.00

100.00
2.00

K12 ●

AJ2z3 ●

A
A
Ai15
A
A

9349SO03012T
,9349s003O12F
9349sO03012F
9349SO03012P
93C9UO03012P
9349SO03012F
93498003012?

2.25
2.25
2.25
2.25
2.2s
2,25
2.25

mglkg
mglkg
mo{ka
w{kg
PH
wlka
-q/loo

11,10
3U60.00
lo.eo
1.50f 6.@O

329.00
4.30

0.94
9.50
0.34
0.20
0.00

100.00
2.00

M2 ●

AJ2Z3 ●

A
A
AJ5
A
A

● Station~r ● AMA2-S-39 ● Wtrix

9345soo3001s

mt*mt

0.13 ARIZA2-S-30 w!kg 1U.1O 0.94 A
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m-90rtmt.1mm 27,1994

.,.

DataRang-!09/01193-05j23/94

-1*

9349soo30013
9349s00300w
934913003001F
9349uoo3001s
934941003003.S
9349s0030023
9349soo30019

934ss003002?
9349sO03002F
934WJO03002F
9349SO03002F
9349SO03002F
934s90030021
93498003002F

9349SO03003F
934S8003003F
9?49SO03003F
S34*SO03003?
93498003003F
9349SO03003F
934woo3003#

● Shtloa~

SQ1*
Lkpth

0.13
0.13
0.13
0.13
0.13
0.13
0.13

O.llsl
0.ss
O.ee
O.ee
0.00
0.00
O.ae

2.25
2.25
2.25
2.25
2.25
2.25
2.25

sa~le T*mt
Mt* Motlmd
12f06193BPA6010
12f06f93BPA601O
12f06f93BPA601O
12106193EPA6010
12!06{93EPA9045
12/06/93EPA9060
12/06/93EPA90U1

Vduo

10.70
6230.00
149.00
le.90
!5.90

3@lo.oo
10.60

D.t*ction
IAmlt

0.s1
9.50
9.60
0.35
0.00

100.00
5.00

SLA
Qud

A
A
A
AJ3
AJ5
A
A

Analyto

Copp.r
Iron
LOmd
Zinc
pH
TotalOrganiaCarbon
cationBxchangoCapaaity●sN-

AAEA2-a-3u wflw
molh
molkff
Mltk9
pn
lwikg
U9qtloo

ASIZA2-S-36
~-s-3B
AsXA2-s-3e
AssA2-s-3e
AMA2-S-3S
A3Uwl-s-3e

N

A3UA2-~-3U
As14A2-!l-3e
ARSA2-S-3B
AMA2-S-36
AsxA2-s-3e
AREA2-13-30
AsEA2-s-3a

12/06f93B?A6010
12106f93BPA601O
12/06193E?A601O
12f06f93BPA7211
12106193EPA9045
12106193RPA9060
12!06!93EPA9081

Chromium
Iron
ZinO
COpp*r
pll
TotalOrganicCarbon
cationExtl?ung*Capaaity●mHa

mdkg
me/kg
mdkg
wlkg
pu
qlkg
mqlloo

13.70
5620.00
10.00
3.00
5.90

720,00
5.00

0,95
9.60
0.35
0.20
0.00

100.00
2.00

A
A
M3
A
AJ5
A
A

AREA2-s-3@
AsIU3-s-3e
ASEA3-S-3U
ARsA2-s-3e
A303A2-6-3@
ARsA2-8-3e
A3tEA2-s-39

12/06/93SPA601O
12/06)93BPA6010
12/06/93EPA6010
12/06/93EPA7211
12i06193EPA9045
12f06193RPA9060
12106!9333PA9081

Ckcr8mium
Iron
!llna
COpp*r
p15
TotalOrganicCarbon
CationSXChmgotipacityamNa

w/k9
millk9
wlkg
wlkg
pm
wlkg
mq/loo

13.40
5210.00
15.90
1.70
6.30

4e4.oo
5.00

0.94
9.50
0.34
0.20
0.00

100.00
2.00

A
A
k13
A
AJ5
A
A

* ~OL-A-31 ● Matrix M ● SOIL

9340Too304sr
9340TO03049F
934@Too304@r
*34sT90304er
934STO03040T
934STO03040T
934STO0304*S

9340TO03049F
B34*TO03049F
934sToo3049r
934sToo3049r
934STO03049F
9344TO03049F

0.13
0.13
0.13
0.13
0.13
0.13
0.13

O.ue
O.ou
O.eu
O.oa
O.es
0.99

CtRlT310L-A-31
ca8T310L-A-31
camRoL-A-31
~OL-A-31
c~oL-A-31
CUJTROL-A-31
cot3rRoL-A-31

12/02/93BPA601O
12/02/93EPA601O
12/02/93BPA601O
12f02}93EPA7211
12i02193E?A9045
12102)93EPA9060
12102{93EPA9001

Chrodum
Iron
zinc
COpp●r
ps
TotalOrganiuCsrbon
CmtionExehangaCapaaity●SNa

9.00
4690.00
8.20
1,30
6,10

e13.oo
4.40

0.94
9.50
0.34
0,20
0,00

100.00
2,00

v
v
W4 z
v H
VJ5
v
v

1 17.90
7300.00

9.50
1.60
7,00

673.00

C~OL-A-31
CCS7P3!OL-A-31
c~OL-A-31
CC41TROL-A-31
C~OL-A-31
cc4mRoL-A-31

12f02193EPA601O
12/02!93EPA601O
12/02/93EPA601O
12i02f933zPA7211
12/02193EPA9045
12!02193EPA9060

chromium
Iron
Zina
COppmr
pH
TotmlOrffmiicCarbon

0.96
9.70
0.35
0.20
0.00

100.00

v
v
VJ4 E
v H
VZ5
v
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sit903
BoaahTrminfimRnng*m
FortOral,california

sq19 ntation
Drpth Mubar VaIll.

D0t9ct10n
Limit

Imb
gual

ml.

9340Too3049r

9340TO03050F
9340Too3050r
934moo3050r
934*FO03050?
9348TO03050F
9344TO03050P
9349TO03050P

● station~r

9340Too3051r
9340TO030S1F
9340TO03051F
9349TO030S1F
9348TO03051?
934CTO0305IF

934BTO03052F
934CTO030!52P
934@TO03052F
934cmo3052r
934tToo3052F
934*7003052r

934*TO03053?
934CTO03053F
934STO03053F
934#TO03053F
S340TO03053F
9340TO030S3F
9340TO03053F
S348TO03053F

● Stmtion~

9344TO03042?SR
9344TO03042FSR
9340TO03042FSR

AndytO

0.00 camRoL-A-31 12!02{93BPA90B1 2.00 vcationExchmn90mpaoity4*Ha

Chromivm
Iron
Zlna
COppOr
pE
TotalOrganicCarbon
CationBxa3Mng*CmPaoityamNa

mq/loo -7,90

13.40
6490.00
10.60
1.00
7.30

lleo.oo
6.40

0.97
9.00
0.35
0.20
0.00

100,00
2.00

v
v
VJ4
v
VJ5
v
v

2.00 CC61TROL-A-31
2.00 cc4Tf3toL-A-31
2.00 cct?PRoL-A-31
2.00 CC4PPROL-A-31
2.00 CC@7FROL-A-31
2.00 C-OL-A-31
2.00 CU3TROL-A-31

12/02/93EPA601O
12102!93I4PA601O
12102/93BPA601O
12102193EPA7211
12!02(93EPA9045
12102f93EPA9060
12!02f93EPA9061

● CC46TROL-BEACBPT ● MatrixTYW ● SOIL

0.13
0.13
0.13
0.13
0.13
0.13

o.8a
0.88
0.09
0.0s
0.s9
0.s0

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

c~OL-BEACBPT
cC4!T’AOL-DSACBPT
c~oL-BSACSPT
CCUTROL-DEACRPT
CUITROL-BSACRPT
CONTAOL-BSACRPT

C~OL-B13AC93PT
CCWTROL-BEKBPT
CC43TROL-BBACHPT
CCWTROL-BSACEPT
cmoL-Bf3Ac31PT
CU6TROL-BEWEPT

c~OL-BEKB PT
C~OL-B63kCilPT
c~oL-BEAC339T
C=OL-BBAC99PT
CC44TROL-BEACBPT
CC4PPROL-BBACEPT
c~oL-B9LkCBPT
c~OL-BEkC33PT

12102f93EPA601O
12)02193EPA601O
12!02{93EPA7211
12102/93EPA9045
12102{93EPA9060
12102193EPh90~l

12{02/93EPA601O
12{02!93EPA6010
12{02{93EPA7211
1210219316PA9045
12f02193EPh9060
12102193RPA90~l

12/02/93EPA601O
12i02f93EPA601O
12/02fP3EPA6010
12102f93EPA6010
L2/02tP3EPA7211
12102)93!zPA9045
12/02!93EPA9060
12{02f93RPA9081

CkOdum
Xron
Coppr
pn
Total OrganicCarbon
CmticmExahangoCmpacityn-Ha

Chmdum
Iron
Copp.r
pu
TotalOrganiaCarbon
c8t10nBxahmng*Cmpaaity●*h

Chrodvm
Iron
h~a
Zina
Copp.r
pB
Tot-lOrganiaCarbon
cationExahmngoCmpaaityS-m

m9ik9
msih
mstkg
pH

msfkg
m9q/loo

3.00
2010.00

0.65
6.90

284.00
4.20

0.93
9.40
0.20
0.00

100moo
1.00

v
v
v
VJ5
v
v

mafkg
me/kg
me/kg
pIi
wlkg
W@ 100

3.20
lalo.oo
0.47
7,30

229,00
6.30

0.95
9.60
0.20
0.00

100.00
2.00

v
v
v
VJ5
v
v

0.95
9,60
9.’70
0.35
0.20
0.00

100.00
1.00

msfkg
mslh
mslh
wlkg
mclkg
p99
M91kil
m/loo

3.60
2150.00
14.20
7.30
1.00
7.70

317.00
I 2.00

v
v
v
VJ4
v
W5
v
v

● cm7rm3L-13-31 ● MdcrixlYW ● LEAC31ATE

EPA%Moisturr
p39
Iron

%
pE
mstl

0.54
2.00
1.00

0.10
0.00
0.s0

A
A
A

0.13 c~oL-S-31 12/02/938PA%UOIPl
0.13 C~OL-S-31 12/02/93EPA150.1
0.13 C0333ROL-S-31 12/02/93EPA200.7
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W* -t-:run27,1994
ChdualDataR*port-Pomitiv*C3mmical

sit.03
BeachTr8infi-Rmngm#
Port Ord, Cmliforda

D8t,ct ion
Lidt

Stmtion
Mumkmr

CCWPAOL-S-31

cUJT3!OL-S-31
cm7P3mL-s-31
CCST3ROL-S-31

cmTmL-s-31

c~oL- S-31
cm17mL-B-31
cmTRoL-s-31

caoTRoL-8-31

cUfTRoL-B-31
cfxmAoL-a-31
c~oL-9-31

CUZTAOL-S-31
ccwrRoL-s-31

CU?3ROI$-E-31
CURTKIL-O-31
CU?I’AOL-S-31

cc4mRoL-s-31

camnoL-8-31
cmTAoL-s-31
CC473ROL-S-31

cUmtoL-s-31

Swlo +mst
ht. Method
—

unit# ValU*

6.90pll 0.00 A334sToo3042F8a

934STO03042SUR
934sToo3042m
9340TO03042~

9348TO03042PVS

934STO03044FSR
934moo3044FsA
934STO03044FSR

934STO03044FSS

9340TO03044~
9340TO03044PUR
934STO03044P091

934STO03044PVS
934sToo3044ms

9348TO0304SF~
9340TO03046FSS
934sToo304msR

934~TO03046FSS

934moo304cn3m
934STO03046~
934*Too304m’oR

934STO0304CPUS

0.13

0.13
0.13
0.13

0.13

O.eu
0.06
0.06

O.au

O.es
0.9s
0.08

0.60
O.ee

2.25
2.25
2.25

2.25

2.25
2,25
2.25

2.25

12/02!93EPA150.1 p13

12/02i93EPA%MOIST
12/02f93EPA150.1
12/02193RPh200.7

EPA% ~istun
pt3
Iron

0.54
2.eo
1.20

0.10
0.00
0.50

h
A
Iu73

12f02t93EPA150.1p31 6.70 0.00 A

1.20
2.00
1.20

0.10
0.00
0.50

A
A
A

12102/93EPA%MOIST
12102f93BPA150.1
12102/93BPA200.7

12102193BPA150.1 pEl 7.10 0.00 ApM

1.20
2.20
1.30

0.10
0.00
0.50

A
A
AJ3

12f02193EPA%MOIST
1210219333PA150.I
12f02f9331PA200.7

%
pH
mP/1

6.50
0,02

0.00
0.01

0.10
0.00
0.50

A
A

12!02(93S#PA150.1
12f02/93EPA219.2

p3i
Chrodum

p%
M/l

EPA%Moisture
PH
Xron

*
pE
wJ/1

1.70
2,50
1.20

A
A
A

12/02/9331PAWOIST
12f02t93BPA150.1
12i02f93EPA200.7

12i02f93EPA150.I RH 7.40 0.00 APH

1.70
2,eo
2.60

0.10
0.00
0.50

A
A
AJ3

12f02f93EPA%XOIPT
12/02!93BPA150.1
12102193HPA200,7

%
PH
mg/1

7.001 0.00 A12/02(93EPA150.1pll pH

● Station~r ● CC4JTROL-S-31 ● Mtrlxm ● SOIL

17.50
e560.00
12.50
2.00

0.94
9.50
0,34
0,20

v
v
W74
v

9340TO03043F 0.13 CUUTAOL-S-31 12/02(93=PA601O Chrodum
934STO03043F 0.13 cc4mRoL-s-31 12102}93EPA601O Iron
9340TO03043F 0.13 c~oL-S-31 12f02/93EPA601O Zinc
934STO03043F 0.13 CammL-s-31 12102J9331PA7211 copper

31111HotIhtoct.d
MRlHotRwort.d
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RoPort-to,Jum27,1994

},.>

-POsitiv*Chomic*lRO#ultsonly
sit-03

Trainfir.Rango#
Oral,Califorrh

B-ah
Fort

Oat,Rango$09fOl!93-05t23]94

ml.

9340TO03043F
934STO03043F
934STO03043T

J340TO03045F
934STO03045P
934s7003045?
934STO03045F
934PTO03045F
934PTO03045F
934STO03045F

934PTO03047F
s34PToo3047r
9346Too3047r
934STO03047F
934PTO03047P
93467003047?
9346TO03047F

09t*ctIon
Lidt

W1* T--t
bt* Method

.—
12102193EPh90d5
12{02/93EPA9060
12102193liPA9061

AImlyh v-1U9

5.20
‘111.oo
7.70

0.13
0.13
0.13

0.06
O.BU
0.!39
0.s9
0.06
o.eB
0.90

2.25
2.25
2.a5
2.25
2.25
2.25
2.25

COWPROL-S-31
COWTROL-S-31
cmrrRoL-s-31

pa
Tots1 OrganicCarbon
Cmtion3txchangoCapaaity●mNa

pll
molk9
M!3I1OO

0.00
100.00
2.00

12102{93EPA6010
12/02/93I3PA601O
12/02/93EPA601O
12f02t9331PA’M1l
12/02193EPA904S
12102193BPA9060
12102193EPA9001

~OL-S-31
CSWP310L-S-31
coMFmL-s-31
C~OL-S-31
CUJT’ROL-S-3z
CC41TROL-S-31
COHTROL-S-31

Cil!rodum
Iron
Zina
Coppm
pR
TotalOrganicCarben
Cation12xahmng-Capacity●nNa

wlkg
rafkg
wfkg
w!kg
p13
m91k9
m9q/loo

15.10
7190.00

9,90
1,70
5,10

626.00
0.00

0.94
9.50
0,34
0.20
0.00

100.00
2.00

v
v
VJ4 E
v H
VJ5
v
v

CONFROL-a-31
CCMTROL-13-31
CWTROL-S-31
ccm’RoL-s-31
com’RoL-s-31
CONPROL-S-31
CWiTROL-S-31

12102193RPA601O
12102/93EPA601O
12(02193EPA601O
12!02f93IZPA7211
12/02193IiPA9045
12102{93EPA906Q
12102f93EP89001

Chromium
Iron
Zino
Copp.r
pE
TotalOrmniaCarkmn
CationErahangaCapacitym Na

M/kg
molkg
wlkg
wfkg
pR

wlkg
lWq/loo

12.20
6590.00
10.00
1,40
5.60

742.00
e.70

0.95
9.60
0.35
0.20
0.00

100.00
2.00

v
v
V.74 E
v H
VJ5
v
v

● Station~r ● PRU3 BLANR ● Matrixw ● AIR

B*345PO03013C 0.00 #IsLDBM.WR 11/07f93EFA601O
934SPO03023C 0.00 FxSx13BLAt4R 11107193EPA7211
934SPO03023C 0.00 mm BLA3m 1LI07I93 EPM?M1O
934SPO03023C 0.00 FI13~BIANR 11/07/93I3PAPM1O
9345PO03023C 0.00 FIEK43BIJMR 11/07/93=PAPM1O

● station~ ● 07-03-3- ● Matrix~ ● BOLLFS.AO

94OCQOO31O1? 0.00 m-03-3OCAL IL122193EPA6010
9406QOO31O1F 0.00 m-03-30* 11122193EPA6010
9406QOO31O2P 0.00 oT-03-3ocml 11/22/S3RPA601O
9406oOO31O1F 0.00 OT-03-30CAL ll122f938PA601O
940CQO03101F 0.00 OT-03-30CAL 11/22/93EPA601O
9406QO03101~ 0.00 OT-03-30CAL 11122193EPA601O
9406QOO31OM 0.00 CT-03-30CAL ltf2219331PA7060

● Station~r ● ~-03-45CAL ● Natrixlypa● BIJLWRAO

Zina
copper
FindWdght
InitialW.ight
TotalSuspondodParticulatos

ug/filt
u9/filt
m
m
gm

121.00
o.e5
4.36
4.36
NA

0.76
0.36
0.00
0.00
0.00

A
A
A
A
A

ABtimny
Caddum
Coppor
Iron
had
Zina
Ar@.nia

mdkg
W/kg
wlkg
wlkg
m#fkg
mu!kg
m9/k9

3100.00 175,00
67.50 14.60

57eoo.oo 5U,40
L20000.00 292.00
766000.00 292.00
6610.00 50.do
161.00 14.60

R
Q
R
R
R
R
R

mtmm:
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-L* fl~h station
*th ~r

940CQO03102F 0.00 OT-03-45CAL
9404@03102F 0.00 m-03-45CAL
9406QoO31O2P 0.00 OT-03-45CAL
9406QOO31O2F 0.00 OT-03-45CAL
9#06QO03102? 0.00 OT-03-45CAL
S406QOO31O2F 0.00 OT-03-45CAL
94OCQOO31O2? 0.00 OT-03-45CAL
9406QO03102F 0.00 m-03-45cAL

● S~tiOn ~r ● OT-03-5.56MM ● Matrix

S406QOO31O4? 0.00 m-03-5.5m
9406QOO31O4F 0.00 OT-03-5.56MM
9406QoO31O4F 0.00 OT-03-5.56MM
S406QOO31O4F 0.00 O’P-03-5.5W
940cgoo3104r 0.00 OT-03-5.56MN
9406QOO31O47 0.00 W-03-5.56HM
94OCQOO31O4P 0.00 OT-03-5.56MM
94OCQOO31O4P 0.00 m-fJ3-5.5m

● station~ ● OT-03-5.568SBU ● Mmtriz

94OCQOO31O5F 0.00 GT-03-5.56SRCI&
9406QOO31O5F 0.00 OT-03-5.56S=
94OCQOO31O5F 0.00 oT-03-5.56SHEM
9406QO03105F 0.00 vF-03-5.56sBE~
9406Qoo3105r 0.00 CW-03-5.56SS33KZI
9406QO03105F 0.00 OT-03-5.56S2EIIG
9406QO031051 0.00 OT-03-5.56SEUIL

● station~ ● OT-03-7,62MM ● 338trix

9406QOO31OOP
9406QO03100~
940cQoo3100r
940CQO03Iom
9406QOO31OOF
9-OCQOO31OOF
940CQO03100F
9406QOO31OOF

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

OT-03-7.6=
OT-03-7.62MH
OT-03-7,62MM
oT-03-7.62MM
~-03-7.62UM
OT-03-7.62U
OT-03-7.62~
~-03-7.62MM

WtoEt
had Colifom r.multmmport.d
andMPHpar100millllit.rsfor

3iD:Hothtatad
3iRrMotRwortmd
HA!Hot Arialysad

>

ChomicdDataRoPort- POsitivaChomiaalResult-Only

S-1* Tomt
04t0 M.thod

11/22/93EPA601O
llf2219331PA6010
11122193EPA601O
11/22/93XPA601O
11122193EPA6010
11122193EPA601O
11/22!93IIPA7060
11/22/933!PA7471

lyp.● 3mLLF3w3

lli22i93EPA6010
111’22193EPA60L0
11/21/93EPA6010
11122193EPA6010
11/22/93EPA601O
111221933iPk7060
11122!93EPA7471
11122193XPA7740

m ● nuumma

11122193SPA6010
11122193EPA60L0
Uf21193ltPA6010
11/22/93EPA601O
11122{93BPA7060
11!22/93EPA7471
11/22193EPAT)40

Typ9● BvIJJtRkil

llia2f93EPA6010
1112219331PA6010
11122)93XPA6010
M122193W%601O
11122{93EPA6010
llfa2/93EPA6010
11/22f93EPA7060
11122!93EPA7471

Antimow
Cddum
Copp*r
had
Niukd
Zina
ArsOnic
MOruury

hltirmly
cdmium
copper
had
Zina
Arm*da
NOroury
SOloniu

Copp*r
Iron
Iasd
Zina
Armonie
mreury
sOl*ldJlm

Antimmy
cadmium
cOpp*z
L9d
Flick.1
Zina
Armonio
3i0reury

w/kg
wl kg
wlkg
w{kg
m{kg
uiu{kg
mglkg
mofkg

motkg
wlkg
=91kg
mstkg
I@ kg
W/kg
mdkg
w/kg

Vaho

1170.00
37.60

152000.00
496000,00
104,00

17900.00
10.30
0.07

6750,00
53,20

319000.00
6e7000.00
37100.00
150.00
0.13
12,60

mtoction
Lidt

86.;0
7.20
57.00
144.00
57.eo
2e.90
1.10
0,01

300.00
31.70
127.00
317.00
127.00
15.00
0.04
3.20

712000.00 327.oO
460.00 327.00
261.00 163.00

286000.00 65.40
3.40 0.82
0,03 0,02

12.00 1.60

2000.00
r 47.00
203000.00
4e3000.oo
111.00

35900.00
0.71
0.00

126.00
10.50”
e3,90
210.00
a3.90
41.90
0.52
0.01
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R
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R.multmOnly

)
4’

~rt Dmt9~Jum27, 1994

Bush
Port

DataRmg*~09101!93-05123194

v-lU●

2510.00
43,30

326000.00
617000.00
37900.00

4.10
0,05

D.tmatiOn
Limit

126.00
10.50
04.20

210.00
41.10
0,53
0.01

9406QOO31O3? 0.00
94OCQOO31O3P 0.00
9406QO03103? 0.00
94Q6QOO31O3? O.(m
9406Q003103F 0.00
940CQO03I03F 0.00
!4OCQOO31O3F 0.00

~-03 -7.62W 11!22/93EFA601O
~-03 -7.62M 11/22f93BPA601O
~-03 -7.62UM 11/22/93EFA601O
OT-03-7.62UM llf22/93EPA601O
@F03-7.62~ 11!22)936#PA6010
OT-03-7.62MM 11!22/93=PA7060
OT-03-7.62W 11!22)93RPA7471

Antimony
Cddum
Coppmr
bad
Zinc
Arm.nia
UOmury

R
Q
R
R
R
R

● Station~r ● OT-03-7.62S31E~ ● Matrix Typ9● BULWRM

9406QOO31O6S
9404QOO31O6P
940CQO03106~
9406QOO31O6F
9406QOO31O6F
940CQO03I06F
9406QOO31O6F
9406QOO31O6F

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

OT-03-7.62SES3L
QT-03-7.62SR3XL
OT-03-7.62SRE3AL
OT-03-7.62BRSIG
OT-03-7.628HE3JJ
OT-03-7.62SZELL
OT-03-7.62S~3L
OT-03-7.62SRSm

11!22/93EPA601O
li/22i93 36FA6010
11/22}93BPA601O
llfaa{93 16PA6010
11122!93EPA6010
11(22193UPh7Q60
11!12[93EPA7471
11/22193EPA7740

Amtimmy
COppm
tid
Niekd
zinc
Ar99nia
Wraury
S*lonium

90.50
613000.00
334.00
115,00

25eOO0.00
*.20
0.01
43.00

90,50
151.00
75.40
60.30
1!51.00
0.3B
0.01
7.50

Q
R
Q
Q
R
R

R

● station ~r ● ~- 03-CA81U24 ●

9406QO0310W 0.00 OT-03-CAS13WS
9406QOO31O*F 0.00 OT-03-CAsmos
940$Qoo310a? 0.00 m-03-cAsnaos
9406QOO31OOF 0.00 OT-03-CASINOS
9406QOO31OW 0.00 OT-03-CASINOS
940CQO0310W 0.00 m-03-cAs3N08
9406Qoo3108# 0.00 OT-03-CAS3HOS
94O$QOO31OW 0.00 ~-03 -cMIH06
9406QO0310W 0.00 OT-03-CAS33W2S

● Stmtion~ ● m-03--mm ●

MatrixTyp9● MJ’LLP5W3

11/22/93BPA601O
11!22/93EPA6010
11[22{93EPA601O
11{22/93EPh6010
11122193EPA601O
11/22f93BPA601O
11/22193BPA7060
11)22193EPA7471
11)22/93EPA7740

Uatrlx~ ● ~~0

Antimcmy
Caddum
cOpp*r
Iron
bad
21no
Arsonio
Maraury
S910nium

1740.00
17.30

623000.00
354.00

235000.00
70500.00
26,*O
0.11
6.70

142.00
11.00
237.00
237.00
Ile.oo
47.30
5,90
0.01
2.40

Q
Q
R
Q
R
R
n

R

9406QOO31O9F
9406QOO31O9F
94OGQOO31O9F
9406QOO31O9F
940CQO03109F
9406QO03109F

0.00 m-03-mmtus’r
0.00 m-03-Ew2rm4T
0.00 m-03-Kwuulm
0.00 m-03-R162mm
0.00 OT-03-mRum
0.00 $YT-03-E?XXIUST

1
3110.00
30,20

29400.00
29000.00
606000.00
516.00

11}22)9334PW6010
11122193EPA6010
IU22193EPh6010
ll]22t93I?PA6010
11/22f93BPA601O
llf22/93EPA6010

Antimony
Cmddum
Capper
iron
had
Tin

110.00
9.10
36.50
la3.oo
le3.oo
103.00

R
Q
R
R
R
Q

mt*st
Fwd Coliformm mltmr.portd
d M3t6par100mlllilitorzfor

ml HotDot*td
lamHotImportod
31htMetAnmlyx.d

NuA?.r(34pN)p.rfOgrams for #oil ●qlam
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_, ‘

-VI. eh Station Smml* To-t
D.ptb Numb.r Dint* Method
—— —— —

9ti06QO03109? 0.00 m-03-B3W036T 11/22193EPA6010
9406QOO31O9F 0.00 m-03-B3WXo7m 11122{93 EPA?060
940s0003109Z 0.00 oT-03-E?K!Rum 11122!93XPA7471

● Imxtien~r ● m-03-LsAD

940CQO03lo7r 0.00 OT-03-33AD
9406QO03107F 0.00 oT-03-3JlAD
9406QOO31O7T 0.00 OT-03-LEAD
9406QOO31O7? @.oo oT-03-mD
9406QOO31O7P 0.00 m-03-L3AD
94060003107F 0.00 oT-03-LPAD
9406QOO31O7T 0.00 oT-03-LPAD
940caoo3i07r 0.00 m-03-LPAD

● station~ ● RA3HWATIKR

53i5Poo3023r 0.00 RAZHUATE’R

SAto03
BnuhTr8infimRang*#
FortOral,Cdlfomia

DatoR-WI 09iO1193-05123194

Slnc
Ar#*nia
MOraury

mtimny
Cmbium
cOpp*r
LOd
Tin
!Aina
Ara*dc
169r.mry

PH

mt wt.D9t0at0d
HRtHotR9p0rt0d
HA?HotJhMlys-d

Unit●
D.t*atiOn

valu9 Lidt
3260,00 36.5o

5,60 0.91
0.76 0.02

3260.00
59.00

161000.00
793000.00

971.00
20700,00

14.20
0.05

274.00
22,00
91.40

22U.00
457.00
91.40
1.10
0.03

5.00 0.00

n Lab
GUal Qual

R
R
R

Q
Q
R
R
Q
R
R

A
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FITlmpros-ncoof thimc~und 1S duoto #ump.ct*dfloldcontamination.

JO1Amalytiaalrosultmfortbl#e~ound●raqual~fI.d am●-timt.ddugtononco~licancowithint*rnalstandard
●r.a countor mtontionti- oritoria.

J1IAmlytiomlromltsfor thiscomound●raqualifiad●● •~timtodduotononconplicancowithInstrurmnt
parfo-ncourit.ria.

J2IAnalyticalresultsforthisaomound●m qumlifi.d●-●mtimt.dduotononao~lfsndowithpraaisionaritoria.

J3i -Iytioal romilt~forthisao~ound●ra qualifl*d ●s ●-tlmatoddugtopoor 8pik*maovorL*m.

051Analytlemlrosultgfor thiscomound●m qualifiad●-●#tiMtodduotoholdingti~●xca=danuos.

J61Analyticalrowltmfor thisaomound-ra qunlifiadas●sti~todduotofialdduplluato
qualitycontrolcriteria●xa80d=ncmm.

J7r Analytiomlresultsfortbl● uo~ound●ra qualifladam●stlmat-dduatoIln*arityproblam
inthainitimlcalibration.

JUIAnalytiQslr*mltsforthisco~ound●ra quallliad●s •sti~toddu*todot.atfenofthoco~ound
abovath-Instrummteullbrmtionrango.

RO!hnslytiamlNsultsforthlcaomound●r.quslifiad●S r.~oct.dduatononaomplhnmwithinternal●tmndard
●raacountormtontiontlmaarit.ria.

RI#AnalytlealtaZUltsforthi# ae~ound●rauuallfi.d●nrojoct.dduoto holdingtlm●xaoodancao.

MI Analyticalr.mltm forthisco~nund●r.qualifhdamr.joat.d du* to poor#pikarouovario-.

R3! Analytical results for thi- ao~ound●ra qualifi.d●m r.j.otaddug co nonco~llancowithinmtrum.ntparfommcoaritoria.
R51Analyticalrasultflfor thl- co=oundmraquallfiad●s =jmctad duotoineorroctidmtiflcstlon f

l16JAnalytlaslromlt-fortblmao~ound●m qualifi.da-rcjoct~duotononaomlianaowiththofullCLPvalidation.

R7I Analytical results for this co~ound●raqualifi.d amr.joctdduotononcomplianaowithinitialcalibration
amdloraomtlnuingcalibration.=ritori&.

WIICovoundimquallflod ●mnon-dot.otodduo to its occurr.ncoin th.laboratoryblmiks,

U2!co~ound1Squalified●snon-dot-t*ddu=toltnoacurr.naointh.fialdblank-.

U5I Andytiual rcsultmfor tbisco~ound●- qumlifi.d-Wnon-dotoctadduoto inaorr*ctldontificatien

Vt8awlahasund-rgon.datailod dmtavalidation.
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J51
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ChemicalDataReport-AllChemicalResults

Achemicaldatareportisavailableinelectronicformat(31/2”diskette)onrequest.Contact
Ms.GailYoungbloodtiyourequireacopyofthisdata:

Commander
U.S.AxmyGarrisonandFortOrd
AttmAFZW-DPW-13NG(MS.GailYoumgblood)
FortOral,California93941-5000
(408)242-8017

VolumeII
C35222-H
Jdy27,1994
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APPENDIXC

PARTICLESIZEANALYSES



Thisappendixpresentstheresultsoftheparticlesizeanalyses.Thesoilsampleswereanalyzedby

SolesLaboratoryusingASTMD422.Thegenerallaboratoryproc~dumsaredescribedbelow.

Eachsoilsamplewasinitiallyclassifiedbythelaboratorytechnicianingeneralaccordancewiththe

UnifiedSoilClassificationSystem.Arepresentativesamplewasobtainedanddriedinanovenat

110(plusorminus5)degreesCelsiusuntilitsmassdidnotchangeoveraperiodofi hour.Thedry

masswasrecorded.Thesamplewasthenfullyinundatedwithwater.Aftersoaking,thesamplewas

placedinaU.S.StandardNo.200sieve.Thesievewasagitatedandadditionalwaterwasaddedto

separatethesoilparticlesthatwouldpassthroughthesieve.Theprocesswascontinueduntilthe

washwaterpassingthroughthesievewasclear.Thesamplewasthentransfemedbacktoacontainer

anddriedat110(plusorminus5)degreesCelsius.Afterdrying,thesamplewasremovedfromthe

oven,allowedtocool,andplacedinanestofsieves(3inch,1-1/2inch,3/4inch,3/8inch,No.4,

No.8,No.10,No.16,No.30,No.50,No.100,andNo.200).Thenestofsieveswasmanuallyor

mechanicallyshakenuntillessthan1percent(bymass)oftheresidueonasiev~passedthroughthat

sieveduring1minuteofshaking.Eachsizefractionwasweighedandrecorded,andcumulativetotal

weightswerecalculated.Thetestdatawereenteredintoacomputerprogramthatcalculatedand

plottedthefinalresults.Theseplottedresultsareincludedinthisappendix.

VolumeII
A33690-H
July1,1994

HardingLawsonAssociates Site 3
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SOLEA
TESTING
GROUP

Transmittal/Memorandum

To: HardinglawsonAssociates
105DigitalDriie
Novato,CA94949 DEC17V93

BrentDostert lfARDING~WSO~Attn:
AWf3ATES

From: Ms.FaridehFaraji,TechnicalDirector
Date: December15,1993
Subject LaboratoryTestResults;FortOrdSite3,HI-AProject#23366.02521
STGNo.: HIA.002
LRN: 4405

Remarks: Enclosedarethefinaltestresultsforthesubjectproject.Samplesweresubm”~edtoourl-aborato~
December10,1993.Thesetestshavebeenperformdingeneralaccordancewithacceptedstandards
andcheckedwithSTG’SQualityAssurancePlan.Thistransm”tialincludesthefollowingtest(s):

Item Description Quantity

1 SieveAnalysisto#200Sieve 22

Untestedsamples,portionsoftestedsamples,whenavailable,andsampletubeswillbeheldfora
periodof8weeks.Samplesandtubeswillbediscardedatthattimeunlessotherarrangementsare
made.Samplestoragefeeswillbecharg~forstorageperiodsgreaterthan8weeks.STGdoesnot
storecontaminatedsamplesandby-productsproducedfromtesting.Thesewillbereturnedtoyou.

Ifyouhaveanyquestions,pleasecallmeat(51O)682-7005.Thankyou.

M:.FaridehFaraji,TechnicalDirector

cc:

(formerlyHardingLawsonA$$ociatesGeotechnicalLaboratory) 1850B:?e$Avenue,UmtG. Concord,CA ~4520 (510)682-7005
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Particle Size Analysis
Sieve Method

HLALaboratory Analysis Routines Ver3.0

ProjectName:HLA–FORTORDS1TE3 Test Date: 12–15-1993
Project Number: HLA.2-4405 Location: AREAl/V–6 @ 28.0

——---- -———---- -———————-- - - ——————————---—————-- ——————- —————-- ———- - —————————

Total Sample weight (g): 269.5

Percent Passing No. 10 Sieve : 0.0

Representative Sample weight (g): ----

- - - ———- -- - - - ———- - -- - - - - - - - - ———————- - - -- ——————- -- ———————- - —————- - - - - - - - ——————

PI Results (used in determining fines classification)

Liquid Limit:--- PlasticityIndex:––-

--———-----—————----------———————--------.————-.---————————.---——————------———

Soil Composition(%):

Gravel: 0.0

Sand : 88.5

Fines : 11.5

CoefficientofUniformity:3.93EO

CoefficientofCurvature:1.27EO

SoilClassification:BROWNSANDW/SILT

Frost Classification: --

Data Entry By: CLM

ParticleDiameter(mm):

@ 60%Passing: 0.2763

@ 30%Passing: 0.1572

@ 10%Passing: 0.0703

(SP-SM*)

File#:701
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12–15–1993

DataEntryBy : CLM Location:AREAl/V-6@ 28.ODataFile: TEST0701

Sieve
Name

-—.--.-—
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
Iio. 8
No.10
Iio, 16
No. 30
No. 50
No. 100
io. 200

Sieve
Size (mm)
—-- -- - - - —
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
——-———--————

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
9.9
96.0
195.4
238.5

PercentofTotal
WeightPassing
—--————--————---

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.6
96.3
64.4
27.5
11.5
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ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

Project Name:HLA-FORTORDSITE3 TestDate: 12–15–1993
ProjectNumber: HLA.2-4405 Location:AREAl/K–4@ 29.0

-—-—----——----——-----———----———------—----———--————--—————--—--——--——————-———

TotalSampleWeight(g): 319.7

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----

-----—-----——-------———_----———_---———_---———---.———---————---——-—--—————-—--

PIResults(usedindeterminingfinesclassification)

LiquidLimit:--– PlasticityIndex:–––

------—------———------—-———----_—————-___————---————.---———-——--——-——---—-———

SoilComposition (%):

Gravel : 0.0

Sand : 98.9

Fines : 1.1

Coefficient of Uniformity: 2.23E O

Coefficient- of Curvature: 1.llE O

Soil Classification: BROWNSAND

Frost Classification: --

DataEntryBy:CLM

ParticleDiameter(mm):

@ 60%Passing: 0.2485

@ 30%Passing: 0.1752

@ 10%Passing: 0.1115

(SP )

File#: 702
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SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12-15–1993

DataEntryBy : CLM Location:AREAl/K–4@ 29.ODataFile: TEST0702

Sieve
Name

——-- ----

5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No.8
No.10
No.16
No.30
No.50
No.100
No.200

Sieve
Size(mm)
—————----

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.1!50
0.075

Cum.Weight
Retained(g)
——-----—-——-

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.6
76.1
266.5
316.1

PercentofTotal
WeightPassing
---——.---——----—

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.5
76.2
16.6
1.1
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ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12-15–1993
ProjectNumber: HLA.2-4405 Location:AREA1/0–9@ 30.0

——- - - —————- - - - ——————- - - - - - ———————. ---- ————. - - —————. - - ————- - ——- - ——————————————

TotalSampleWeight(g): 292.9

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----

- ————--- - - ————- - - - -—————————- - - - ———————- - ——————- - ———————- —————- - ————————- - ———

PIResults(usedindeterminingfinesclassification)

Liquid Limit:-–- PlasticityIndex:–––

——-- - -- - ———-- - - - - ———————- - - - - - - - ——————- - - - - - —————- - - - ——————- -- - ————- - - - - —————

SoilComposition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0.2880

Sand : 82.2 @ 30%Passing: 0.1438

Fines : 17.8 @10%Passing : 0.0497

CoefficientofUniformity:5.80EO

CoefficientofCurvature:1.45EO

SoilClassification:BROWNSILTYSAND

FrostClassification:-–

(SM* )

Data EntryBy:CLM File#: 703
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ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12-15-1993

DataEntryBy : CLM Location:AREA1/!3-9@ 30.ODataFile: TEST0703

Sieve
Name

—-.——---
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
NO.200

Sieve
Size(mm)
--———----
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
———-———----—

0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.3
7.2
21.5
111.8
202.7
240.9

PercentofTotal
WeightPassing
——.-—___—-—-—-—.

100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.9
97.5
92.7
61.8
30.8
17.8

..
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ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12–15–1993
ProjectNumber: HLA.2-4405 Location:AREA1/1–9@ 31.0

—- - - - - -——————- - - - - - - - ———————————- - - - - - —————- - - —————- - - - —————- ————- - ——————————

TotalSampleWeight(g): 309.5

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----
——-- ---- -- ——————————---- ---- ---- - —————————. . ---—————————. --- ————- -- - - - —- - ————

PIResultS (used in determining fines classification)

LiquidLimit:––– PlasticityIndex:–––

—- - - - - - - - - -- - - - ————————- - . - - - - - - - - - - - -- - - - ———————- - - - - - - - —- ——————- - - - - - - - - - --

SoilComposition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0.3670

Sand : 99.5 @ 30%Passing: 0.2291

Fines : 0.5 @ 10%Passing: 0.1589

CoefficientofUniformity:2.31EO

CoefficientofCurvature:9.00E–I

Soil Classification: BROWNSAND

Frost Classification: --

DataEntryBy:CLM

(SP )

File#: 704
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ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12-15–1993

DataEntryBy : CLM Location:AREA1/1-9@ 31.ODataFile: TEST0704

Sieve
Name

-—----——
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No.8
No.10
No.16
No.30
No.50
No.100
-No.200

Sieve
Size(mm)
-—--- ——-—

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
--——— -_—_- -—

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
8.6

171.0
288.3
307.9

PercentofTotal
WeightPassing
-—---—---—--—---

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

97.2
44.7

6.8
0.5
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Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.O

ProjectName:HLA-FORTORDSITE3 TestDate:12-15-1993
ProjectNumber: HLA.2-4405 Location:AREAl/K13@ 32.0

- - ———- - - - ——- - - - ———-- -- - ——————- - - -——————- - ————- ————- - ————- ————- - ———- ‘——————— --

Total SampleWeight(g): 309.0

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----

- -—-- -- —- - - - ———- --- -- - ——- - - - - - - ————- --- ———- -—————- - —————- ——————- ———————- —————

PIResults (used in determining fines classification)

Liquid Limit:--- PlasticityIndex:---

—- - - - - ——- - -- - ——- - - - - - - - ———- - - - - —————--- - ———-- - - —————-- . ————- - ————- - - - —————- - -

SoilComposition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing : 0.2653

Sand : 98.8 @ 30%Passing: 0.1783

Fines : 1.2 @ 10%Passing : 0.1104

CoefficientofUniformity:2.40EO

CoefficientofCurvature:1.09EO

SoilClassification:BROWNSAND

FrostClassification:--

Data EntryBy:CLM

(SP )

File#:705
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Page2
Particle Size Analysis

Sieve Method
HLALaboratory Analysis Routines Ver3.0

Project:HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12–15–1993

Data Entry By : CLM Location : AREAl/K13@ 32.ODataFile: TEST0705

Si eve
Name

----——--
5.000 in
3.000 in
1.500 in

3/4 in
3/8 in
No. 4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
Vo. 200

Sieve
Size(mm)
-------—-

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
------———---

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
7.5
94.9
256.6
305.2

PercentofTotal
WeightPassing
--———----———----

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.9
97.6
69.3
17.0
1.2
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ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

Project Name:HLA-FORTORDSITE3 TestDate:12–15–1993
ProjectNumber: HLA.2-4405 Location:AREAl/E15@ 33.0

_- - - - _ ——- - -- ——- - - - - ————- - - - - ————- - - - - - ————-- ———- - - ———- . - ———- - ———- - ———————————

TotalSampleWeight(g): 272.0

PercentPassingNo.10 Sieve: 0.0

Representative Sample Weight (g): ----
- - - - ——- - - - ———- - - - —————- - - - - - —————- - -- - —————- - - ———- - - - ————. - —————- - —————————- -

PIResults(usedindeterminingfinesclassification)

Liquid Limit: --- Plasticity Index: ---

—- - -- - - ——- - - - - - ——————-- - - - —————- - - - - - - ————-- - - ———-- - - ————. - -—————- - - ——————- - -

SoilComposition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0.2300

Sand : 97.7 @ 30% Passing : 0.1660

Fines : 2.3 @10% Passing: 0.1003

CoefficientofUniformity:2.29EO

CoefficientofCurvature:1.19EO

SoilClassification:BROWNSAND

FrostClassification:––

DataEntryBy:CLM

(SP )

File#: 706
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Page2
Particle Size Analysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12-15–1993

DataEntryBy : CLM Location:AREAl/E15@ 33.ODataFile: TEST0706

Sieve
Name

———----—
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
No.200

Sieve
Size(mm)
.————_---

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
-————---—-——

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.5
2.6
42.2
215.8
265.8

PercentofTotal
WeightPassing
——.--—-----—---—

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.8
99.0
84.5
20.7
2.3
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Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12-15-1993
ProjectNumber: HLA.2-4405 Location:AREAl/L14@ 34.0

- —-- - - ——- - - —- - —- -- —-—- -—— - - - —-— - ————--—_ - - —- - - -— - —-—- -— - —-—- -— - ——- —-——- - - - - ——

TotalSampleWeight(g): 276.1

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----

PIResults(usedindeterminingfinesclassification)

Liquid Limit: --- Plasticity Index: –-–

Soil Composition(%): ParticleDiameter(mm):

Gravel : 0.0 @ 60% Passing: 0.3820

Sand : 99.2 @ 30%Passing: 0.2272

Fines : 0.8 @ 10%Passing: 0.1589

Coefficient of Uniformity: 2.40E O

Coefficient of Curvature: 8.50E-1

SoilClassification:BROWNSAND

FrostClassification:--

Data Entry By: CLM

(SP )

File#:707
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 Test Date: 12–15–1993

Data EntryBy : CLM Location:AREAl/L14@ 34.ODataFile: TEST0707

Sieve
Name

----——--
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No.10
No. 16
No. 30
No. 50
No. 100
-To. 200

Sieve
Size (mm)
--—-—————

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
————-----———

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

36.0
150.3
257.4
274.0

PercentofTotal
WeightPassing
——--————---——---

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

87.0
45.6

6.8
0.8

.-

.._.
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ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.O

ProjectName:HLA-FORTORDSITE3 TestDate:12–15-1993
ProjectNumber: HLA.2-4405 Location:AREA2/S19@ 13.0

- - - - ——- - - - - - ————- - - - - - - - ——————---- - - - - - —————- - —————- - ————- - ————- - ————————————

TotalSampleWeight(g): 243.6

Percent Passing No. 10 Sieve : 0.0

Representative Sample Weight (g): ----
———----- -—————---- ---- ---————————————————---- .———————---————— -———————————————

PIResults(usedindeterminingfinesclassification)

Liquid Limit:--- PlasticityIndex:---

-- - -- -— - - - - - - - - - - - —- ——————- - - - - - - - --- -- - - -———————- - - - - - - ——————- - - - —- ———————- —

SoilComposition(%): ParticleDiameter(mm):

Gravel : 0.0 @ 60% Passing: 0.2950

Sand : 89.7 @ 30% Passing : 0.1704

Fines : 10.3 @ 10% Passing : 0.0739

CoefficientofUniformity:3.99EO

CoefficientofCurvature:1.33EO

Soil Classification:BROWNSANDW/SILT

FrostClassification:--

Data Entry By: CLM

(SP-SM*)

File#: 708
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12-15–1993

DataEntryBy : CLM Location:AREA2/S19@ 13.ODataFile: TEST0708

Sieve
Name

—--—---—
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
,Jo. 200

Sieve
Size (mm)
---—-----
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
.--—---—----

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
2.1
28.3
95.2
187.5
218.6

PercentofTotal
WeightPassing
--—--——--—-——---

100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.9
99.1
88.4
60.9
23.0
10.3
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ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12–15–1993
ProjectNumber: HLA.2-4405 Location:AREA2/E35@ 14.0

-—--------—---——---———--—-—---——---———--——--——-——---——--——--—---—-—————————..

TotalSampleWeight(g): 208.2

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----

-——---—---——---—------——----—-----—----——---—---——---———-——--——---—-——-.————-

PIResults(usedindeterminingfinesclassification)

LiquidLimit:-–- PlasticityIndex:-––

—---——----—----—-----——--———---——-—---——--_——---——---———--—-—---—---——--————-

SoilComposition(%):
-, Gravel: 0.0

Sand : 74.2

Fines : 25.8

CoefficientofUniformity:6.64EO

CoefficientofCurvature:9.59E-1

SoilClassification: BROWNSILTY SAND

Frost Classification: --

Data Entry By: CLM

ParticleDiameter(mm):

@ 60%Passing: 0.2392

@ 30%Passing: 0.0909

@ 10%Passing: 0.0360

(SM* )

File#: 709
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project : HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12–15-1993

DataEntryBy : CLM Location:AREA2/E35@ 14.013ataFile: TEST0709

Sieve
Name

-—------
5.000in
3,000in
1.500in
3/4 in
3/8 in
No.4
No.8
No.10
No. 16
No. 30
No. 50
No. 100
““’JO.200

Sieve
Size (mm)
----—-—--
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
————--——_ --—

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.8
29.1
63.9
123.2
154.4

PercentofTotal
WeightPassing
--———--—----——-—

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
98.2
86.0
69.3
40.8
25.8
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ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12–15-1993
ProjectNumber: HLA.2-4405 Location:AREA2/135@ 15.0

--——----——----———---————--———-—---—-———--———-—-—————-—-———---——-———-—-—————-—

TotalSampleWeight(g): 284.0

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----

--———----—----———------———-----————---———---——----——-—--——-—--———--——-——-———-

PIResults(usedindeterminingfinesclassification)

LiquidLimit:--- PlasticityIndex:---

-—------—------——------————---_————---__———----———---—_—-—___———---_—-—--—-——

SoilComposition(%):

Gravel: 0.0

Sand : 85.9

Fines : 14.1

CoefficientofUniformity:4.97EO

CoefficientofCurvature:1.41EO

Soil Classification:BROWNSILTYSAND

Frost Classification: --

Data Entry By: CLM

ParticleDiameter(mm):

@ 60%Passing: 0.2991

@ 30%Passing: 0.1594

@ 10%Passing: 0.0602

(SM* )

File#: 710
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ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12-15–1993

DataEntryBy : CLM Location:AREA2/135@ 15.ODataFile: TESTO71O

Sieve
Name

-——--- --

5.000 in
3.000 in
1.500 in

3/4 in
3/8 in
No. 4
No. 8
No. 10
No. 16
No. 30
No. 50

.*No. 100
Vo. 200

Sieve
Size (mm)
-------——
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

cum. Weight
Retained (g)
———----- ———-

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
8.6

55.4
113.2
207.0
243.9

Percentof Total
WeightPassing
-——-—---—----——-

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
97.0
80.5
60.1
27.1
14.1
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ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12–15–1993
ProjectNumber: HLA.2-4405 Location:AREA2/G37@ 16.0

______———___————--__————.--_————----_———---——---———---——.-——--———-———————————

TotalSampleWeight(g): 323.1

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ---–

----——----———---———————-----—————---————---—————--.————-.———--————--——————--—

PIResults(usedindeterminingfinesclassification)

LiquidLimit:--- PlasticityIndex:–––

----——------————----————-----—————----————---————-------——----———---————---——

SoilComposition(%): ParticleDiameter(mm):

Gravel:

Sand :

Fines :

Coefficientof

Coefficientof

0.0 @ 60%Passing: 0.2583

95.9 @ 30%Passing: 0.1764

4.1 @ 10%Passing: 0.1023

Uniformity:2.53EO

Curvature:1.18EO

SoilClassification:BROWNSAND

FrostClassification:”–-

(SP )

Data EntryBy:CLM File#: 711
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project : HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12–15–1993

DataEntryBy : CLM Location:AREA2/G37@ 16.ODataFile: TEST0711

Sieve
Name

--------
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
No. 200

Sieve
Size (mm)
-------——
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
—————. - - ———-

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
12.9
91.2
267.3
309.8

PercentofTotal
WeightPassing
---———---———---—

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
96.0
71.8
17.3
4.1
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ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12-15–1993
ProjectNumber: HLA.2-4405 Location:AREAI/D-l@ 25.0

____ ---- ———----——————— ---- --———————_---- —————--—————--—————--——— ---——————————

TotalSampleWeight(g): 273.0

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----
- - - - - ———. -- - -- ———————- -- - - ————————- - -- ———————- - ——————- - - —————- - ———————- - —————

PIResults(usedindeterminingfinesclassification)

Liquid Limit: --- Plasticity Index: ---

- - - - ————-- -- -- - - ———————- - -- - - - —- —————- --- -- - - ————- - -- - - —————- - - - - - ———- - - - ————

SoilComposition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0.3289

Sand : 87.9 @ 30% Passing : 0.1670

Fines : 12.1 @ 10%Passing : 0.0673

CoefficientofUniformity:4.89EO

CoefficientofCurvature:1.26EO

Soil Classification: BROWNSILTY SAND

Frost Classification: ––

Data Entry By: CLM

(SM* )

File#: 698

.-
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12–15–1993

DataEntryBy : CLM Location:AREAl/D-l@ 25.ODataFile: TEST0698

Sieve
Name

—————---

5.000 in
3.000 in
1.500 in

3/4 in
3/8 in
No. 4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
-No. 200

Sieve
Size(mm)
—————————

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained (g)
-----+ -—————

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.1

19.6
122.9
203.6
240.0

PercentofTotal
WeightPassing
——————---———————

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

99.2
92.8
55.0
25.4
12.1

... ,
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ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12-15–1993
ProjectNumber: HLA.2-4405 Location:AREAl/M–2@ 26.0

—------————-----———————-------—————————---—————----——————-----———————————————

TotalSampleWeight(g): 298.2

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----

------——————------——-————————---------———————----————————---—————--------————

PIResults(usedindeterminingfinesclassification)

LiquidLimit:––– PlasticityIndex:–-–

----———---------——————————-----------———————-------———————------———————----—-

SoilComposition(%):

Gravel: 0.0

Sand : 87.1

Fines : 12.9

CoefficientofUniformity:3.99EO

CoefficientofCurvature:1.42EO

Soil Classification: BROWNSILTY SAND

Frost Classification: ––

Data Entry By: CLM

Particle Diameter (mm):

@ 60% Passing : 0.2612

@ 30% Passing : 0.1560

@ 10% Passing : 0.0654

(SM* )

File#: 699
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12–15-1993

DataEntryBy : CLM Location:AREAl/M-2@ 26.ODataFile: TEST0699

Si eve
Name

------ --
5.000 in
3.000 in
1.500 in

3/4 in
3/8 in
No. 4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
Vo. 200

Sieve
Size (mm)
—————————

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
----- ---————

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
2.2
9.7
95.2
215.6
259.7

PercentofTotal
WeightPassing
-——————--———————

100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.9
99.3
96.7
68.1
27.7
12.9
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Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12-15–1993
ProjectNumber: HLA.2-4405 Location:AREAl/X-2@ 27.0

——-.-——---—-----—---————-————---————--——_--—-—---——--——--———-——--———-———__---

TotalSampleWeight(g):.369.7

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): --–-

----—----——---—-—-----—-----———---———--———---———---—-—-—-——--——--———-——--———-

PIResults(usedindeterminingfinesclassification)

LiquidLimit:––– PlasticityIndex:-––
—-----—-----——----—-—----——-----———---_———--_———+-——-—---———--——-----——---——-

1 Composition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing: 0.3772

Sand : 98.9 @ 30%Passing: 0.2374

Fines : 1.1 @ 10%Passing: 0.1581

CoefficientofUniformity:2.39EO

CoefficientofCurvature:9.45E–1

SOil Classification: BROWNSAND

Frost Classification: -–

(SP

Data Entry By: CLM File#:700
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate : 12–15–1993

DataEntryBy : CLM Location:AREAl/X–2@ 27.ODataFile: TEST0700

Sieve
Name

-———————
5.000 in
3.000 in
1.500 in
3/4 in
3/8 in
No. 4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
No. 200

Sieve
Size (mm)
. ..——————
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained (g)
————————- -- -

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
9.4

216.2
342.3
365.6

PercentofTotal
WeightPassing
.---..--————————

100.0
100.0
3-00.0
100.0
100.0
100.0
100.0
100.0
100.0
97.5
41.5
7.4
1.1

.—
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Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12–15–1993
ProjectNumber: HLA.2-4405 Location:AREA2/M38@ 17.0

—- - - - - - —- - - - -—— - - - -———- - -————- - - ———-——- - ———-- - -——-- —-— - - ——- - ——- - -————-———- - -—

TotalSampleWeight(g): 294.6

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----

PIResults(usedindeterminingfinesclassification)

LiquidLimit:––– PlasticityIndex:---

Soil Composition(%): ParticleDiameter(mm):
.. Gravel: 0.0 @ 60%Passing: 0.3532

Sand : 97.1 @ 30%Passing: 0.2086

Fines : 2.9 @ 10%Passing: 0.1339

CoefficientofUniformity:2.64EO

CoefficientofCurvature:9.20E-1

Soil Classification: BROWNSAND

Frost Classification: --

DataEntryBy:CLLM

(SP )

File#: 712

. .
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Page2
Particle Size Analysis

Sieve Method
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORI)SITE3 ID : HLA.2-4405 TestDate: 12-15–1993

DataEntryBy : CLM Location:AREA2/M38@ 17.ODataFile: TEST0712

Sieve
Name

-- -- - - . -
5.000 in
3.000 in
1.500 in
3/4 in
3/8 in
No. 4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
No. 200

Sieve
Size (mm)
—-————---

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Ret_ained (g)
-——_--——-——-

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.9
27.1
145.8
261.0
286.2

PercentofTotal
WeightPassing

- -— .- —--- —- - ——--

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.7
90.8
50.5
11.4
2.9



————.—+- -————---————————————---- ——————————————--———————————-——————————————-——

Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project Name:HLA-FORTORDSITE3 TestDate:12–15–1993
ProjectNumber: HLA.2-4405 Location:AREA2/S38@ 18.0

————————- - - - - - ——————- -- - - ———————- --- -- - —————- - —————- - - —————- - ————- ——————————-

TotalSampleWeight(g): 279.0

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g):----

-- -- - —-- -- -- - - - ———- ———- - - - - - - - - - - - ——————- - - - - - - - ———————- - —————- - - - - - - ———————-

PIResults (used in determining fines classification)

Liquid Limit: --- Plasticity Index: ––-

-- - ————- - - -- - - - —————————- - - - - --- - - —————————- -- - - - - - ———- ———- - - - ——————- - - —————-

Soil Composition(%): ParticleDiameter(mm):

Gravel : 0.0 @ 60%Passing : 0.2789

Sand : 97.0 @ 30%Passing: 0.1861

Fines : 3.0 @ 10% Passing : 0.1164

CoefficientofUniformity:2.40EO

CoefficientofCurvature:1.07EO

SoilClassification:BROWNSAND

FrostClassification:--

Data Entry By: CLM

(SP )

File#: 713
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project : HLA-FORTORD

Data Entry By : CLM

Sieve Sieve

SITE3 ID : HLA.2-4405 TestDate: 12–1!5-1993

Location:AREA2/S38@ 18.ODataFile: TEST0713

Cum.Weiqht PercentofTotal
Name

—--- . ——.

5.000 in
3.000in
1.500in
3/4 in
3/8 i-n
No. 4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
No. 200

Size(mm)
—----——-—
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Retained-(g)
-——_---——-——

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.4
6.8
96.5
239.9
270.5

WeightPassing
-—----—--——--—-—

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.9
97.6
65.4
14.0
3.0



----- -————---————————————---—. —------ -_————-- —-. ——--- -—————--—————————-———. -_

Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12–15–1993
ProjectNumber: HLA.2-4405 Location:AREA2/C39@ 19.0

.——---------———--------———--------———————---—————-----————.-————--———————————

TotalSampleWeight(g): 277.1

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----

---——-------—————---------——————-----——————----———————---————----————————————

PIResults(usedindeterminingfinesclassification)

LiquidLimit:––– PlasticityIndex:–––

-—--------————---------————---------—————------—————------————---——————--————

Soil Composition(%):

Gravel: 0.0

Sand : 95.5

Fines : 4.5

CoefficientofUniformity:2.61EO

CoefficientofCurvature:1.20EO

SoilClassification:BROWNSAND

FrostClassification:––

Data Entry By: CLM

ParticleDiameter(mm):

@ 60%Passing: 0.2354

@ 30%Passing: 0.1598

@ 10%Passing: 0.0902

(SP )

File#:714

-.
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Page 2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12-15–1993

DataEntryEy : CLM Location:AREA2/C39@ 19.ODataFile: TEST0714

Sieve
Name

-———----
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No.8
No.10
No. 16
No. 30
No. 50
No. 100
No.200

Sieve
Size (mm)
-----————

125.000
75.000
37.500
19.000

9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained (g)
- - - - - ——---——

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.7

58.8
207.6
264.5

PercentofTotal
WeightPassing
-.————---——--———

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
98.7
78.8
25.1
4.5



.-— ——--——+ --——- —-——- --——— --——- --——- ---.——- ---—- ——-—- ——-—-——-—-————-——— --————-
Page1

ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12-15-1993
ProjectNumber: HLA.2-4405 Location:AREA2/M-4@ 20.0

—---——---——--——----——---———-———--———----—---——--——--———--—-——--———--———-————-

TotalSampleWeight(g): 325.4

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----
----—----—----——----———---————---——---——---———--———_-.——--———-————-————---——-

PIResults(usedindeterminingfinesclassification)

LiquidLimit:--- PlasticityIndex:-––

---——----—----——----————--————--———----—----——---——-—--—-—--—----—-——---———--

Soil Composition(%):

Gravel

Sand

Fines

Coefficient

Coefficient

●
✎ 0.0
: 98.1

: 1.9

of Uniformity:2.16EO

ofCurvature:8.64E-1

Soil Classification:BROWNSAND

FrostClassification:--

DataEntryBy:CLM

ParticleDiameter(mm):

@ 60%Passing: 0.3193

@ 30%Passing: 0.2017

@ 10%Passing: 0.1475

(SP )

File#: 715
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12-15-1993

DataEntryBy : CLM Location:AREA2/M-4@ 20.ODataFile: TEST0715

Sieve
Name

--------
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No. 10
No. 16
No.30
No.50
No.100
No.200

Sieve
Size (mm)
--—--- --—
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
-———--——--——

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
16.3
141.4
292.2
319.2

PercentofTotal
WeightPassing
-—--——-——--—----

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
95.0
56.5
10.2
1.9
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Page1
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

ProjectName:HLA-FORTORDSITE3 TestDate:12–15–1993
ProjectNumber: HLA.2-4405 Location:AREA2/G43@ 21.0

_——-----——----————-----————----—————---————--———--————----——--——--———————————

TotalSampleWeight(g): 332.6‘-

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----
----—----——-----——————-----————---—————--—————---———---———---————--————————--

PIResults(usedindeterminingfinesclassification)

LiquidLimit:––– PlasticityIndex:--–

---—------—------————-----————----————----————---————---————----————--—————--

SoilComposition(%):

Gravel: 0.0

Sand : 98.3

Fines : 1.7

CoefficientofUniformity:2.29EO

CoefficientofCurvature:8.63E-1

SoilClassification:BROWNSAND

FrostClassification:--

ParticleDiameter(mm):

@ 60%Passing: 0.3337

@ 30%Passing: 0.2047

@ 10%Passing: 0.1456

(SP )

DataEntryBy:CLM File#: 716

\
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project:HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12-15–1993

DataEntryBy : CLM Location:AREA2/G43@ 21.ODataFile: TEST0716

Sieve
Name

.--—----
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No. 10
No. 16
No.30
No.50
No.100
“Vo.200

Sieve
Size(mm)
-——---—--
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
-—---——-—-—-

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3

25.1
152.6
298.1
327.1

PercentofTotal
WeightPassing
—--——----—--—---

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.9
92.5
54.1
10.4
1.7
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ParticleSizeAnalysis
SieveMethod

HLALaboratoryAnalysisRoutinesVer3.0

Project Name:HLA-FORTORDSITE3 TestDate:12–15–1993
ProjectNumber: HLA.2-4405 Location:C AREA/A31@ 23.0

TotalSampleWeight(g): 297.1

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----

—--- —-- - ——- - ——-- - -———- - - ——. -- ———- - ——-—-———- - _ ——- - ——-- - ——. —-— - —-— - - -———. ——-—. -

PIResults(usedindeterminingfinesclassification)

LiquidLimit:--– PlasticityIndex:––-

Soil Composition(%): ParticleDiameter(mm):

Gravel: 0.0 @ 60%Passing : 0.5073

Sand : 99.3 @ 30%Passing: 0.3311

Fines : 0.7 @ 10%Passing: 0.1899

Coefficient of Uniformity: 2.67E O

Coefficient of Curvature: 1.14E O

Soil Classification: BROWNSAND

Frost Classification: --

DataEntryBy:CLM

(SP

File#: 717
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Page2...
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.0

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12–15–1993

DataEntryBy : CLM Location: c AREA/A31@ 23.ODataFile: TEST0717

Sieve
Name

-—---—--
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100

No. 200

Sieve
Size (mm)
- ———--- —.

125.000
75.000
37.500
19.000

9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
—----—--——-—

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.7
83.8
228.6
287.4
295.0

PercentofTotal
WeightPassing
-—--——-——-—-—--—

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.8
71.8
23.1

3.3
0.7
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Page1
Particle Size Analysis

Sieve Method
HLALaboratory Analysis Routines Ver 3.0

Project Name: HLA-FORTORDSITE3 TestDate:12-15–1993
ProjectNumber: HLA.2-4405 Location:cAREA/s31@ 22.0

------------—--—--—---—------—--—.--—--—-----—.-—-——-—--———-----—--—-—--—-—-—

TotalSampleWeight(g): 319.9

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----

-.---—--—-----——------—---—--—---—--—-_——--—-——-—---—--—-——-—-----—--—--———-—

PIResults(usedindeterminingfinesclassification)

LiquidLimit:--– PlasticityIndex:--–
—---------—------—---—--—---—--_--___-_—-_---——_—---——-_--——--—--—---—-——-—-—

SoilComposition (%):

Gravel : 0.0

Sand : 99.2

Fines : 0.8

CoefficientofUniformity:2.03EO

CoefficientofCurvature:8.62E-I

SoilClassification:BROWNSAND

FrostClassification:--

DataEntryBy:CLM

ParticleDiameter(mm):

@ 60% Passing: 0.3208

@ 30%Passing: 0.2089

@ 10%Passing: 0.1579

(SP )

File#: 718
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Page2
ParticleSizeAnalysis

SieveMethod
HLALaboratoryAnalysisRoutinesVer3.O

Project: HLA-FORTORDSITE3 ID : HLA.2-4405 TestDate: 12–15–1993

DataEntryBy : CLM Location: c AREA/s31@ 22.ODataFile: TEST0718

Sieve
Name

—--——--—
5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
To. 200

Sieve
Size (mm)
—---—-—--
125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained(g)
---——-------

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.6

141.3
299.6
317.4

PercentofTotal
WeightPassing

——-——- -—-—- -——--

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
98.9
55.8

6.3
0.8
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Particle Size Analysis
Sieve Method

HLALaboratory Analysis Routines Ver 3.0

Project Name:HLA-FORTORDSITE3 TestDate:12–15–1993
ProjectNumber: HLA.2-4405 Location:C AREA @ 24.0

——----—---—----—---——-----—---———----—-------—---———-——--——-—-.————----—-———.

TotalSampleWeight(g): 342.2

PercentPassingNo.10 Sieve: 0.0

RepresentativeSampleWeight(g): ----
————--——---—-—---———---——-----————___—__-—-_---———-————-———--——-—-————---———-

PIResults(usedindeterminingfinesclassification)

LiquidLimit:––- PlasticityIndex:---

--——---—-----———----——-----——-----——--_———--——_----——---—---——---———--———---.

SoilComposition(%):
“\ Gravel: 0.0

Sand : 86.6

Fines : 13.4

CoefficientofUniformity:4.31E12

CoefficientofCurvature:1.38E12

SoilClassification: BROWNSILTY SAND

Frost Classification: --

DataEntryBy:CLM

ParticleDiameter(mm):

@ 60%Passing: 0.7753

@ 30%Passing: 0.4391

@ 10%Passing: 0.0000

(SM* )

File#: 719

—.,
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Particle Size Analysis
Sieve Method

HLALaboratory Analysis Routines

Project: HLA-FORTORDSITE3 ID : HLA.2-4405

DataEntryBy : CLM Location: C AREA@ 24.0

Sieve
Name

——- -- -——

5.000in
3.000in
1.500in
3/4 in
3/8 in
No.4
No. 8
No. 10
No. 16
No. 30
No. 50
No. 100
’70. 200

Sieve
Size (nim)
--—-—----

125.000
75.000
37.500
19.000
9.500
4.750
2.360
2.000
1.180
0.600
0.300
0.150
0.075

Cum.Weight
Retained (g)
——---—-----—

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3

38.0
197.2
291.2
296.1
296.4

Page2

Ver3.0

TestDate: 12-15–1993

DataFile: TEST0719

PercentofTotal
WeightPassing
-———-——---—-—--—

100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.9
88.9
42.4
14.9
13.5
13.4

.....
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AnalyticalresultsforSite3,consistingofeightsampledelivelygroups(SDGS072675,072949,
072976,073014,073031,073115,073677,and074061]werevalidatedaccortigtoprocedures
specifiedintheFortOrdQAPP[Part2ofWA, 2991b),QAPPRevisions(FUA,2992k),andPart2 of
theDraftSiteCharacterizationReport,Site34,FritzscheArmyAirfieldFuelingFacility(EL!A,1992).
Thequalityofthedatawasevaluatedwithrespecttoasetofqualitycontrol(QC)criteria,including
precision,accuracy,andcompleteness.TheQCsamplesusedtoassessdataqualityconsistedof
laboratoryduplicatesamples,matiixspike/matrixspikeduplicates(MS/MSD),blankspike/blankspike
duplicates(BS/BSD;alsoknownaslaboratorycontrolsamples[LCS]),methodblanks,sourcewater
blanks,tripblanks,equipmentrinsateblanks,andfieldduplicatesamples.Holdingtimesand
laboratorysurrogatespikerecoverieswerealsoevaluated.Inaddition,SDG072976undelwenta
detailedvalidationinwhichcalibrations,internalstandards,GCfklStuningrecords,furnace.&4
duplicateinjectionprecision,furnaceAApost-digestionspikes,andcompoundquantificationswere
evaluated.Resultsofthedatavalidationarepresentedbelow.

D1.0 ANALYTICALSUMMARY

Duringthe1993samphngatSite3,69soilsamples,15soilsamples(eachsplitinto4samplesfor
leachateanalysis[60totalleachatesamples]),onerainwatersample,and32airfiltersamples,
includingassociatedfieldQCsamples,werecollectedandsubmittedtoEnsecoforanalysis.
TableD-1listsidentifiersforthesamplescollectedfromSite3betweenOctober19andDecember9,
1993,andanalyzedbyEnsecobetweenOctober19,1993,andJanuary20,1994.

Analyticalmethodsusedforthesamplesincludedoneormoreofthefollowingtestmethods.Notall
sampleswereanalyzedforthesamesetofparameters.

Organics: EPATestMethod415.1-TotalOrganicCarbon

Inorganic: EPATestMethod6010/7000-Metals
EPATestMethod7196-HexavalentChromium[CrVI)
EPATestMethod9045-SoilpH
EPATestMethod9081-CationExchangeCapacity
TestMethodPM1O-TotalSuspendedParticulate

D2.OORGANICANALYSES

ThissectionsummarizesthefindingsoftheevaluationoftheQCsamples,includingthedetailed
validationofSDG072976.

D2.1 EPATestMethod415.1wTotalOrganicCarbon

● HoldingTimes:Holdingtimecriteriaweremetforallsamples.

● Blanks:Noanalytesweredetectedh thelaboratorymethodblank.Nofield-generatedblanks
werecolIected.

● BS/BSD:AllrecoveriesandRFDvalueswerewithincontrollimits.
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9 MS/MSD:Samples9348QO03001F,9348TO03032F,9348T003057F,and9349S003007Fwere
spiked.AllrecoveriesandRPDvalueswerewithincontrollimits.

● FieldDuplicates:Nofieldduplicateswerecollected.

● Calibration:TheinstrumentcalibrationwasreviewedforSDG072976only.Allinitialand
continuingcalibrationswereacceptable.

D3.OINORGANICANALYSES

ThissectionsummarizesthefindingsoftheevaluationoftheQCsamples,includingthedetailed
validationofSGD072976.

D3.1 EPATestMethodS010/7000- Metals

● HoldingTimes:Holdingtimecriteriaweremetforallsamples.

● Blanks:Chromium,copper,iron,andzincweredetectedinlaborato~calibrationandmethod
blanksassociatedwiththesixsodSDGS.Allwerepresentbelowtherepollimglimit.Detected
resultsfortheabovemetalswerequalifiedasnondetected(UI)iftheywererepelledat
concentrationslessthanorequaltofivetimesthehighestconcentrationobservedinany
laborato~blankassociatedwiththesameSDG.Dataforthefollowingmetalsandsampleswere
affected:

. ZincinSamples9348TO03051F,9348TO03052F,9348QO03018F,9348TO03056FSR,
9348TO03054FSR,9348TO03062FSR,9348TO03060FSR,9348TO03020FSR,9348TO03006FSR,
9348TO03004FSR,9348TO03044FSS,9348TO03054FSS,9348TO03064FSS,9348TO03060FSS,
9348TO03006FSS,9348TO03044FUR,9348TO03056FUR,9348TO03058FUR,9348TO03054FUR,
9348TO03020FUR,9348TO03075FUR,9348TO03006FUR,9348TO03004FUR,
9348TO03042FLJS,9348TO03046FUS,9348TO03044FUS,9348TO03056FUS,9348TO03064FU&
9348TO03062FLJS,9348TO03020FLJS,9348TO03004FUS,and9348TO03008FLJS.

Sampledatafortheothermetalswerenotaffected,becausetheresultswereeithernondetectedor
abovefivetimesthehighestblankconcentration.

Antimony,copper,andzincweredetectedatconcentrationsbelowthereportinglimitinlaboratory
calibrationblanks,methodblanks,andlaboratoryfilterblanksassociatedwiththeairfilterSDG.
Dataforthesemetalswerenotaffectedbecausethefieldsampleresultswereeithernondetectedor
abovefivetimesthehighestblankvalue.

CopperandzincweredetectedinthefieldblankassociatedwiththeairfilterSDG.Detectedresults
fortheabovemetalswerequalifiedasnondetected(U2)iftheweightdetectedonthefilterwasless
thanorequalto5timestheweightdetectedinthefieldblank.Thefollowingsampleresultswere
affected:

ZincinSamples9342PO03003F,9343PO03001F,9343PO03007F,9343PO03008F,
9344RO03001F,9344RO03004F,9344PO03011F,9344PO03015F,9344PO03019F,and
9345PO03022F.

Sampledataforcopperwerenotaffectedbecausetheweightdetectedoneachfilterwasgreaterthan
fivetimestheweightdetectedinthefieldblank.
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..
● BS:TherecoveriesfortheblankspikeswerehighforthefollowingantimonyinSDGS073031,

073014,and072949;ironinSDG073031;leadinSDGS073014and074061;tininSDG073677;
andzincinSDG073677.SDG074061consistedofairfiltersamples;becausenolimitsexistfor
filtersamples,thisSDGwasevaluatedusingsoilQClimits.Thefollowingdetectedresultsare
qualifiedasestimated~3)duetononcompliancewithblankspikecriteria:

AntimonyinSamples9348QO03002F,9348QO03003F,9348QO03009F,9348QO03011F,
9348QO03013F,9348TO03019F,9348TO03023F,9348TO03029F,9348TO03057F,
9348TO03059F,9348TO03061F,9348TO03063F,9348TO03065F,9348TO03066F,
9348TO03067F,9348TO03068F,9348TO03069F,9348TO03070F,9348TO03071F,
9348TO03072F,9348TO03073F,9348TO03074F,9349SO03001F,9349SOo3002F,
9349S003003F,9349SO03004F,9349S003005F,9349SO03006F,9349S003007F,9349SO03008F,
9349S003009F,9349SO03010F,9349S003011F,9349SO03012F,9349Yo03035F,
9349Y003036F,and9349YO03037F.

IroninSamples9349SO03007F,9349S003008F,9349SO03009F,9349SO03010F,
9349S003011F,9349SO03012F,9349Y003035F,9349YO03036F,and9349YO03037F.

LeadinSamples9348TO03059F,9342P003003F,9343PO03001F,9343PO03007F,
9343P003008F,9344RO03001F,9344R003004F,9344PO03011F,9344PO03015F,
9344P003019F,9345PO03022F,and9345PO03023C.

Becauseallaffectedtinandzincresultswerenondetected,noquahficationisnecessary.

Therecoveriesfortheblankspikewaslowforthefollowing:ironinSDG072949.Thefollowing
detectedandnonde-tectedresultsprequalifiedasestimated(J3)duetononcompliancewithmatrix
spikecriteria:

- honti Samples9348QO03005F,9348QO03011F,and9348TOO3O25F.

● MS:Samples9342PO03003F,9348QO03001F,9348TO03057F,9349SO03007F,9348TOO3O42~,
9348T003032F,and9348T003042FSRwerespked,Therecoveriesforthefollowingspiked
Sampleswerehigh:antimonyinspikedSample9348TO03057F;copperinspikedSamples
9342PO03003Fand9348TO03032F;ironinspikedSample9348TO03042FUR;leadinspiked
Sample9342PO03003F;andtininspikedSample9348TO03057F.Thefollowingdetectedresults
arequalifiedasestimated(J3)duetononcompliancewithmatrtispikecriteria:

- AntimonyinSamples9348TO03057F,9348TO03059F,9348TO03061F,9348TO03063F,
9348TO03065F,9348TO03066F,9348TO03067F,9348TO03068F,9348TO03069F,
9348TO03070F,9348TO03071F,9348TO03072F,9348TO03073F,9348TO03074F,
9349SO03001F,9349SO03002F,9349SO03003F,9349SO03004F,9349SO03005F,and
9349SO03006F.

- CoppertiSamples9342PO03003F,9343PO03001F,9343PO03007F,9343POO3OO8F,
9344RO03001F,9344RO03004F,9344PO03011F,9344PO03015F,9344PO03019F,
9345PO03022F,9345PO03023C,9348TO03032F,9348TO03033F,9348TO03034F,
9348TO03035F,9348TO03037F,9348TO03038F,9348TO03039F,9348TO03040F,
9348TO03041F,9348TO03043F,9348TO03045F,9348TO03047F,9348TO030481?,
9348TO03049F,9348TO03050F,9348TO03051F,9348TO03052F,and93i8TO03053F.

IroninSamples9348TO03042FUR,9348TO03046FUR,9348TO03044F’UR,9348TO03056FUR,
9348TO03058FUR,9348TO03054FUR,9348TO03064FTIR,9348TO03062F’U’R,
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9348TO03060FUR,9348TO03020FUR,9348TO03022FUR,9348TO03075~,
9348TO03006FUR,9348TO03004FUR,9348TO03008~,9348TO03042~S,
9348TO03046~S,9348TO03044WS,9348TO03056~S,9348TO03058~&9348TO03054WS,
9348TO03064~&9348TO03062FUS,9348TO03060WS,9348TO03020~S,9348TO03022FUS,
9348TO03075FUS,9348TO03006FUS,9348TO03004FUS,and9348TO03008FUS.

LeadinSamples9342PO03003F,9343P003001F,9343PO03007F,9343PO03008F,
9344R003001F,9344Ro03004F,9344P003011F,9344Po03015F,9344Po03019F,
9345P003022F,and9345PO03023C.

TininSamples9348TO03057F,9348T003059F,9348TO03061F,9348TO03063F,
9348T003065F,9348TO03066F,9348T003067F,9348TO03068F,9348TO03069F,
9348T003070F,9348TO03071F,9348T003072F,9348TO03073F,9348TO03074F,
9349S003001F,9349SO03002F,9349S003003F,9349SO03004F,9349S003005F,and
9349SO03006F.

Therecoveriesforthefollowingspikedsampleswerelowbutabove30percent:antimonyinspiked
Sample9342P003003F;andzincinspikedSample9348TO03057F.Thefollowingdetectedand
nondetectedresultsarequahfiedasesttiated(J3)duetononcompliancewithmatrixspikecriteria:

. Antimonyensamples9342P003003F,9343PO03001F,9343P003007F,9343PO03008F,
9344R003001F,9344RO03004F,9344P003011F,9344PO03015F,9344PO03019F,
9345P003022F.and9345PO03023C.

ZincinSamples9348TO03057F,9348T003059F,9348TO03061F,9348TO03063F,
9348T003065F,9348TO03066F,9348T003067F,9348TO03068F,9348TO03069F,
9348T003070F,9348TO03071F,9348T003072F,9348TO03073F,9348TO03074F,
9349S003001F,9349SO03002F,9349S003003F,9349SO03004F,9349S003005F,and
9349SO03006F.

Therecoveriesforthefollowingspikedsampleswerelowandbelow30percent:antimonyand
chromiuminspikedSample9348QO03001F.Thefollowingdetectedresultsarequalifiedas
estimated~3)andthenondetectedresultsarequalifiedasrejected(R2)duetononcompliancewith
matrixspikecriteria:

. AntimonyandchromiuminSamples9348QO03001F,9348QO03002F,9348QO03003F,
9348QO03005F,9348QO03007F,9348QO03009F,9348QO03011F,9348QO03013F,
9348QO03015F,9348QO03016F,9348QO03017F,9348QO03018F,9348TO03019F,
9348TO03021F,9348TO03023F,9348TO03025F,9348TO03027F,9348TO03029F,
9348TO03030F,and9348TO03031F.

Samples9348TO03042~and9348TO03042FSRweresp&edtiduplicate.AllRPDvalues
werewithincontrollimits.

● LaboratoWDuplicates:Samples9342PO03003F,9348QO03001F,9348TO03057F,9349SOO3OO7F,
and9348T003032Fwereanalyzedinduplicate.TheRPDvaluesortheabsolutedifferencesfor
thefollowingduplicatesampleswerenotwithincontrollimits:antimonyin
Samples9348TO03057Fand9348QO03001F;chromiuminSample9349SO03007F;ironin
Sample9349SO03007F;leadinSample9348QO03001F;andtininSamples9348TO03057Fand
9348QO03001F.ThefollowingdetectedresuRsarequaltiiedasestimated~2)dueto
noncompliancewithduplicateprecisioncriteria:
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,- --.., AntimonyinSamples9348QO03001F,9348QO03002F,9348QO03003F,9348QO03005F,
9348Q003007F,9348QO03009F,9348Q003011F,9348QO03013F,9348QO03015F,
9348Q003016F,9348QO03017F,9348QOOS018F,9348TO03019F,9348TO03021F,
9348T003023F,9348TO03025F,9348T003027F,9348TO03029F,9348TO03030F,
9348T003031F,9348TO03057F,9348T003059F,9348TO03061F,9348TO03063F,
9348T003065F,9348TO03066F,9348T003067F,9348TO03068F,9348TO03069F,
9348T003070F,9348TO03071F,9348T003072F,9348TO03073F,9348TO03074F,
9349S003001F,9349SO03002F,9349S003003F,9349SO03004F,9349S003005F,and
9349SO03006F.

Chromiumin Samp]es9349S003007F,9349SO03008F,9349SO03009F,9349SOO3O1OF,
9349S003011F,9349SO03012F,9349Y003035F,9349YO03036)?,and9349YO03037F.

IroninSamples9349SO03007F,9349S003008F,9349SO03009F,9349SOO3O1OF,
9349S003011F,9349SO03012F,9349Y003035F,9349YO03036F,and9349YO03037F.

LeadinSamples9348QO03001F,9348Q003002F,9348QO03003F,9348QO03005F,
9348Q003007F,9348QO03009F,9348Q003011F,9348QO03013F,9348QO03015F,
9348Q003016F,9348QO03017F,9348Q003018F,9348TO03019F,9348TO03021F,
9348T003023F,9348TO03025F,9348T003027F,9348TO03029F,9348T003030F,and
9348TO03031F.

- TininSamples9348Q003001F,9348QO03002F,9348Q003003F,9348QO03005F,
9348Q003007F,9348QO03009F,9348Q003011F,9348QO03013F,9348QO03015F,
9348Q003016F,9348QO03017F,9348Q003018F,9348TO03019F,9348TO03021F,
9348T003023F,9348TO03025F,9348T003027F,9348TO03029F,9348TO03030F,
9348T003031F,9348TO03057F,9348T003059F,9348TO03061F,9348TO03063F,
9348T003065F,9348TO03066F,9348T003067F,9348TO03068F,9348TO03069F,
9348T003070F,9348TO03071F,9348T003072F,9348TO03073F,9348TO03074F,
9349S003001F,9349SO03002F,9349S003003F,9349SO03004F,9349S003005F,and
9349SO03006F.

● Calibration:TheinstrumentcalibrationwasreviewedforSDGO72976only.Allinitialand
continuingcalibrationswereacceptable.

● ICPInterferenceCheckSample(ICS):TheICSwasreviewedforSDG072976only.All
recoverieswerewithincontrollimits.

“ ICPSerialDilutionanalysis:SerialdilutionswerereviewedforSDG0729760nly.Theserial
dilution%Dforzincwasnotwithinthecontrollimits.Thefollowingdetectedresultsare
qualifiedasestimatedU4)duetononcompliancewithserialdilutioncriteria:

. ZincinSamples9348TO03032F,9348T003033F,9348TO03034F,9348TO03035F,
9348T003036F,9348TO03037F,9348T003038F,9348TO03039F,9348TO03040F,
9348T003041F,9348TO03043F,9348T003045F,9348TO03047F,9348TO03048F,
9348T003049F,9348TO03050F,9348T003051F,9348TO03052F,9348T003053F,and
9348TO03055F.

● GFAAPost-DigestionSpikes:Post-digestionspikeswerereviewedforSDG0729760nly.The
recoveriesfortininsomesampleswerenotwithinthecontrollimits.Thefollowingdetectedand
nondetectedresultsarequalifiedasestimated(J3)duetononcompliancewithspikerecovery

-~. criteria:
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TininSamples9348TO03033F,9348TO03037F,9348TO03041F,9348TO03045F,
9348T003048F,9348TO03049F,9348T003050F,and9348TO03051F.

“ CompoundQuantification:ThiswasreviewedforSDG0729760nly.Noerrorsinquantification
wereencountered.

D3.2 EPATestMethod7196■ HexavalentChromium

●

●

●

●

●

●

HoldingTimes:Holdingtimecriteriaweremetforallsamples.

Blanks:Noanalytesweredetectedinthelaboratorymethodblank.Nofield-generatedblanks
werecollected.

BS/BSD:AllrecoveriesandRFDvalueswerewithincontrollimits.

MS:Therecoveriesforhexavalentchromium[CrVI)matrixspikesassociatedwithSDGS072949,
073014,and073031werebelow30percent.TherecoveryfortheCrVImatrixspikeassociated
withSDG072976waslowbutabove30percent.Matrixspikesampleswerereanalyzedand
similarrecoverieswereobtained.BS/BSDdatawereacceptable,whichindicatesthatthemethod
wasincontrol.However,MSdataindicatethatthemethod,asappliedtothesite-specificsample
matrix,producesunreliableresults.CrVIanalysisisuniquewithrespecttothestabilityofthe
analyteinthematrix;undermostfieldandlaboratoryanalyticalconditions,CrVIinsoilwillbe
reducedtotrivalentchromium(CrIII)sorapidlythatitisdifficulttoobtainacceptableCrVI
matrixspikerecoveries.Datavalidationguidelinesordataqualificationprotocoldonotprovide
foranappropriatemechanismtoaddressdataqualityumdertheseuniquecircumstances.
Therefore,theN2(NotQualified)codehasbeenappliedtotheCrVIresults.Datausabilityfor
CrVIresultsisaddressedinfurtherdetailinSection4.4oftheIntroductiontoVolumeIIofthe

—.
RI/FSreport.

LaboratoryDuplicates:Samples9348QO03001F,9348TO03032F,9348TO03057F,and
9349SO03007Fwereanalyzedinduplicate,Allresultswerenondetected.

Calibration:TheinstrumentcalibrationwasreviewedforSDG072976only.Allinitialand
continuingcalibrationswereacceptable.

D3.3 EPATestMethod9048-SoilpH

● HoldingTimes:Allsamplesexcept9345PO03023FwereanalyzedforpHbeyondthe24-hour
holdingtime.Alldetectedresultsinthesesamplesarequalifiedasestimated(J5)dueto
noncompliancewithholdingtimecriteria.

● Laborato~Duplicates:Samples9348QO03001F,9348TO03032F,9348TO03057F,and
9349SO03007Fwereanalyzedinduplicate.Allvalueswerewithincontrollimits.

D&4 EPATestMethod9081● CationExchangeCapacity

● HoldingTimes:Holdingtimecriteriaweremetforallsamples.

_ Blanks:Noanaly-tesweredetectedinthelaboratorymethodblanks.
werecollected.

● BS/BSD:AllrecoveriesandRPDvalueswerewithincontiollimits.

Nofield-generatedblanks

Volume11 HardingbwsonAssociates Site3 L,
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/’.
● Calibration:TheinstrumentcalibrationwasreviewedforSDG072976only.Allcalibrations

wereacceptable.

D3.5 EPATestMethodPM=lO-TotalSuspendedParticulate

NoQA/QCinformationwasprovidedforthisanalysis.Onefieldblank(9345PO03023C)was
analyzed,withnototalsuspendedparticulatedetected.

D4.OQA/QCSUMMARY

D4.1 LaboratoryQCSummary

NoQCissueswereraisedinanySite3 casenarrativethatwerenotpreviouslydiscussedinthis
appendix.

D4.2 Completeness

Completenessisdefinedastheratioofthenumberofacceptabledatapointstothetotalnumberof
datapointsreported.Thefollowingcriteriawereusedtoidenttiywhetheradatapointisacceptable
inthecompletenesscalculation.Hexavalentchromiumwasnotincludedinthecompleteness
calculationbecauseofsamplematrixconsiderationsanditsuniqueQCcircumstances.

● Alldatapointsinasampleforwhichtheholdingtimecriterionwasnotmetwillnotbecounted
asacceptableinthecompletenesscalculation

● AlldatapointsthatreceivedanR-qualifierinthedatavalidationwillnotbecountedas
acceptableinthecompletenesscalculation.

ForSite3,completenessofthedatafortherequestedtestmethodsareasfollows:

EPATestMethod415.1-TotalOrganicCarbon 100%
EPATestMethod6010/7000-metals 99%
EPATestMethod7196-HexavalentChromium NA
EPATestMethod9045-SoilpH 19+0
EPATestMethod9081-CationExchangeCapacity 100%

D4.3 DataQualitySummary

Resultsofthedatavalidationindicatethatthedataareuseablewhenthedataqualityobjectivesof
theprojectareconsidered.Dataquali~objectivesarepresentedinSection4.4ofthisrepoll.The
completenessgoalof80percentwasmetforalltestmethodsexceptPH.

OnlyonesampleforpHwasanalyzedwithinanalyticalholdingtime.Allothersampleswere
analyzedforpHaftertheholdingtimehadexpired.

● Resultsof168sampleanalysesforantimony,copper,iron,lead,andtinwerequalifiedas
estimatedduetohighrecoveriesforblankspikesormatrixspikes.Ahighspikerecoverycan
resultfromeitherasamplematrixeffectorameasurementbiasintheanalyticalsystem.This
couldresultti theoverestimationoftheamountofthesemetalsintheassociatedsamples,which
wouldaddtotie conservativenessofthecontaminationassessment.

.
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A33690-H
November19,1994

HardingLawsonAssociates Site3
D7



AppendixD

●

●

●

●

●

Thirty-fouranalyticalresultsforantimony,iron,andzincwerequalifiedasestimatedduetolow
blankspikeormatrixspikerecoveries.Allofthespikerecoverieswereabove45percent.This
couldresultinanunderestimationofactualconcentrations;includingreportingoffalse
negatives.However,forthesemetals,thelaboratoryinstrumentdetectionlimitsareatleast
one-thirdofthereportinglimitforthesemetals.Therefore,becausethelaboratorycandetect
thesemetalswellbelowtheirrespectivereportinglimits,itisunlikelythatfalsenegativeswere
reported.Lnaddition,thesemetalsaregenerallyco-locatedwithlead,whichistheprimary
chemicalofconcern.

In118sampleanalyses,resultsforantimony,chromium,iron,lead,andtinwerequalifiedas
estimatedbecauselaboratoryduplicateprecisioncriteriawerenotmet.Duplicateprecision
criteriaareameasureofthestabilityoftheanalyticalsystem.Theydonotindicatethat
instrumentsensitivityisaffected,andthepotentialforfalsenegativesorfalsepositivesisvery
low.

Twentysampleanalyticalresultsforzincwerequalifiedasestimatedbecausetheserialdilution
criterionforinductivelycoupledplasma(ICP)wasnotmet.Serialdilutionoutsidecontrollimits
indicatesasamplematrixeffectthatvariesasthesampleisdiluted.Thisdoesnotindicatethat
instrumentsensitivityisaffected,andthepotentialforfalsenegativesorfalsepositivesisvery
lowbecausesamplescontaininglowconcentrationswouldnotbesigdicantlydiluted.

Twentysampleanalyticalresultsforantimonyandchromiumwerequalifiedduetomatrixspike
recoveriesbelow30percent.Ofthese,nineresultsforantimonywere“NotDetected”(ND)and
qualifiedasrejected.Theremainingsampleresultsweredetectedandwerequalifiedas
estimated.Whenthespikerecoveryisbelow30percent,thepotentialforreportingfalse
negativesissignificant.Antimonyandchromiumaregenerallycollocatedwithlead,whichisthe
primarycontamtiant. -.

FourSDGShadCrVImatrixspikerecoveriesbelowthecontrollimits;threeofthespike
recoverieswerebelow30per;ent.Matrixspikesampleswerereanalyzedandsimfl”arrecoveries
wereobtained.B!YBSDdataindicatethatthemethodwastocontrol.MSdataindicatesthatthe
method,asappliedtothesite-specificsamplematrix,producesunreliableresults.CrVIanalysis
isuniquewithrespecttothestabilityoftheanalyteinthematrix;undermostfieldand
laboratoryanalyticalconditions,CrVIinsoilwillberapidlyreducedtotrivalentchromium
(CrIII),renderingCrVImatrixspikedatainconclusive.Datavalidationguidelinesordata
qualificationprotocoldonotprovideforanappropriatemechanismtoaddressdataqualityunder
theseuniquecircumstances.ThereforetheN2(NotQualified)codehasbeenappliedtotheCrVI
results.HLAbelievesthattheCrVIdataareusableevenwhenassociatedwithpoorQCresults,
becausematrixspikedataindicatethatsoilconditionsatthesitedonotfavortheformationor
stabilityof-CrVI.FurtherdiscussionofCrVIresultscanbefoundinSection4.4ofthe
IntroductiontoVolumeIIoftheRI/FSrepoll.

D4.4 CorrectiveAction

ThefollowingcorrectiveactionshavebeenrecommendedtoEnsecoregardingfutureanalyticalwork:

“ Providemoredetailinthecasenarrativesaboutanyanomalyencounteredinthecourseofthe
sampleanalysis.Includedescriptivenotationsmadebythebenchchemistsregartigthe
interpretationanddeconvolutionofQCinformation.Suchdetailscanbeofgreatvalueto
reviewersinthedatavalidationefforts.Consequently,thedatacanbecorrectlyqualified.

VolumeII
A33690-H
November19,1994
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AppendixD

-.
● Findadifferentsourceofsoilblankspikesformetals.Adifferentsourceshouldminimizemuch

ofthemetalsdataresultingfromblankspikeexceedances

● Reextractandreanalyzeaffectedsamplesatleastonceintheeventthatblankspikeormatrix
spikecontrollimitsareexceeded.ThiswillresultinanimprovedmechanismforassessingifQC
exceedancesareduetolaborato~errorormatrixeffects.Makeeveryefforttoperform
reextractionsandreanalyseswithinspecifiedholdingtimes.

VolumeII
A33690-H
November19,1994
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TableD-1.SamplesCollectedfromSite3
VolumeII - RemedialInvestigation,BasewideR1/FS

ForlOral,California

Lab Station Sample Sample
Number Number Type Number

072675-0001
072949-0001
072949-0002
072949-0003
072949-0004
072949-0005

072949-0006
072949-0007
072949-0008
072949-0009
072949-0010

072949-0011
072949-0012
072949-0013
072949-0014
072949-0015

072949-0016
072949-0017
072949-0018
072949-0019
072949-0020

072976-0001
072976-0002
072976-0003
072976-0004
072976-0005

072976-0006
072976-0007
072976-0008
072976-0009
072976-0010

072976-0011
072976-0012
072976-0013
072976-0014
072976-0015

Volumell
A33690-H
November19,1994

FiringRange12 Rainwater
Areal-X-2at0.13’ soil
Areal-X-2at0.75’ soil
Axeal-X-2at2.75’ soil
heal-U-6at0.13’ soil
Areal-U-6at0.92’ soil

Areal-U-6at2.75’ soil
Areal-O-9at0.13’ soil
A.real-O-9at1.0’ soil
Areal-O-9at2.75 soil
Areal-K-13at0.13’ soil

Areal-K-13atl.O’ soil
Areal-K-13at2.75’ soil
Areal-M-2at0.13’ soil
Areal-M-2at2.25’ soil
Areal-M-2at6.25’ soil

Areal-D-lat0.13’ soil
Areal-D-lat0.33’ soil
AreaI-D-lat2.25’ soil
Areal-K-4at0.13’ soil
Areal-K-4at0.96’ soil

Areal-K-4at2.25’ soil
Areal-I-9at0.13’ soil
Areal-I-9at0.75’ soil
Areal-I-9at2.25’ soil

Areal-E-15at0.13’ soil

Areal-E-15at0.75’ soil
Areal-E-15at2.25’ soil
Areal-C-14at0.13’ soil
Areal-C-14at0.75’ soil
Areal-C-14at2.25’ soil

ControI-S-31at0.13’ soil
Control-S-31at0.88 soil
Control-S-31at2.25’ soil
Control-A-31at0.13’ soil
Contiol-A-31at0.88’ soil

HardingIawsonAssociates

9345PO03023F
9348QO03001F
9348QO03002F
9348QO03003F
9348QO03005F
9348QO03007F

9348QO03009F
9348QO03011F
9348QO03013F
9348QO03015F
9348QO03016F

9348QO03017F
9348QO03018F
9348TO03019F
9348TO03021F
9348TO03023F

9348TO03025F
9348TO03027F
9348TO03029F
9348TO03030F
9348TO03031F

9348TO03032F
9348TO03033F
9348TO03034F
9348TO03035F
9348TO03036F

9348TO03037F
9348TO03038F
9348TO03039F
9348TO03040F
9348TO03041F

9348TO03043F
9348TO03045F
9348TO03047F
9348TO03048F
9348TO03049F

Site3
Iofs



TableD-1.SamplesCollectedfromSite3
VolumeII - RemedialInvestigation,BasewideR1/FS

FortOral,California ....

Lab Station Sample Sample
Number Number Type Number

072976-0016
072976-0017
072976-0018
072976-0019
072976-0020

073014-0001
073014-0002
073014-0003
073014-0004
073014-0005

073014-0006
073014-0007
073014-0008
073014-0009
073014-0010

073014-0011
073014-0012
073014-0013
073014-0014
073014-0015

073014-0016
073014-0017
073014-0018
073014-0019
073014-0020

073031-0001
073031-0002
073031-0003
073031-0004
073031-0005

073031-0006
073031-0007
073031-0008
073031-0009

Volumeli
A33690-H
Novemberlg.1994

Control-A-31at2.0’
Control-Beachat0.13’
Control-Beachat0.88’
Contiol-Beachat2.0’
Area2-E-35at0.13’

Area2-E-35at0.33’
Area2-E-35at1.75’
Area2-I-35at0.08’
Area2-I-35at0.29
Area2-I-35at1.75’

Area2-G-37at0.13’
Area2-G-37at0.33’
Area2-G37at1.75’
Area2-L-39at0.13’
Area2-L-39at0.38’

Area2-L-39at1.75’
Area2-G-43at0.13’
Area2-G-43at0.75’
Area2-G43at1.75
Area2-S-38at0.13

Area2-S-38at0.88’
Area2-S-38at2.25’
Axea2-P-39at0.13’
Area2-P-39at0.63’
Area2-P-39at2.0’

Area2-Nf-38at0.13’
Area2-M-38at1.13’
~ea2-M-38at2.13’
Area2-S-19at0.13’
Area2-S-19at0.88’

Area2-S-19at2.25’
M-41Area2-M-lat0.13’
M-41Area2-M-lat1.25’
M-4I Area2-M-lEat2.25’

soil
soil
soil
soil
soil

soil
soil
soil
soil
soil

soil
soil
soil
soil
soil

soil
soil
soil
soil
soil

soil
soil
soil
soil
soil

soil
soil
soil
soil
soil

soil
soil
soil
soil

HardingLawsonAssociates

9348TO03050F
9348TO03051F
9348TO03052F
9348TO03053F
9348TO03055F

9348TO03057F
9348TO03059F
9348TO03061F
9348TO03063F
9348TO03065F

9348TO03066F
9348TO03067F
9348TO03068F
9348TO03069F
9348TO03070F

9348TO03071F
9348TO03072F
9348TO03073F
9348TO03074F
9349SO03001F

9349SO03002F
9349SO03003F
9349SO03004F
9349SO03005F
9349SO03006F

9349SO03007F
9349SO03008F
9349SO03009F
9349SOO3O1OF
9349SO03011F

9349SO03012F
9349YO03035F
9349YO03036F
9349Yoo3037F

Site3
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TableD-1.SamplesCollectedfromSite3-.. VolumeII - RemedialInvestigation,BasewideR1/FS
FortOral,California

Lab Station Sample sample
Number Number Type Number

073115-0001
073115-0002
73115-0003
073115-0004
073115-0005

073115-0006
073115-0007
073115-0008
07311.5-0009
073115-0010

073115-0011
073115-0012
073115-0013

..073115-0014
073115-0015

073115-0016
073115-0017
07311.5-0018
073115-0019
073115-0020

073115-0021
073115-0022
073115-0023
073115-0024
073115-0025

073115-0026
073115-0027
073115-0028
073115-0029
073115-0030

073677-0001
073677-0002
073677-0003
073677-0004
073677-0005

Volurnell
A33690-H
November19,1994

Control-S-31at0.13’
Control-S-31at2.25’
Control-S-31at0.88
Area2-E-35at0.33’
Area2-E-35atl.75’

Area2-E-35at0.13’
Area2-I-35at1.75’
Area2-I-35at0.29’
Area2-I-35at0.08
Areal-M-2at2.25’

Areal-M-2at6.25’
Areal-M-2at0.13’
Areal-U-6at0.92’
Areal-U-6at0.13’
Areal-U-6at2.75’

Control-S-31at0.13’
Control-S-31at2.25’
Control-S-31at0.88’
Area2-E-35at0.33’
Area2-E-35atl.75’

Area2-E-35at0.13’
Area2-I-35atl.75’
Area2-I-35at0.29’
Area2-I-35at0.08’
Areal-M-2at2.25’

Areal-M-2at6.25’
Areal-M-2at0.13’
Areal-U-6at0.92’
Areal-U-6at0.13’
Areal-U-6at2.75’

Control-S-31at0.13’
Control-S-31at2.25’
Control-S-31at0.88’
Area2-E-35at0.33’
Area2-E-35atl.75’

Leachate
Leachate
Leachate
Leachate
Leachate

Leachate
Leachate
Leachate
Leachate
Leachate

Leachate
Leachate
Leachate
Leachate
Leachate

Leachate
Leachate
Leachate
Leachate
Leachate

Leachate
Leachate
Leachate
Leachate
Leachate

Leachate
Leachate
Leachate
Leachate
Leachate

Leachate
Leachate
Leachate
Leachate
Leachate

HardingbwsonAasoolates

9348TO03042FSR
9348TO03046FSR
9348TO03044FSR
9348TO03056FSR
9348TO03058FSR

9348TO03054FSR
9348TO03064FSR
9348TO03062FSR
9348TO03060FSR
9348TO03020FSR

9348TO03022FSR
9348TO03075FSR
9348TO03006FSR
9348TO03004FSR
9348TO03008FSR

9348TO03042FSS
9348TO03046FSS
9348TO03044FSS
9348TO03056FSS
9348TO03058FSS

9348TO03054FSS
9348TO03064FSS
9348TO03062FSS
9348TO03060FSS
9348TO03020FSS

9348TO03022FSS
9348TO03075FSS
9348TO03006FSS
9348TO03004FSS
9348TO03008FSS

9348TO03042FUR
9348TO03046FUR
9348TO03044FUR
9348TO03056FUR
9348TO03058FUR

Site3
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TableD-1.SamplesCollectedfromSite3
VolumeII - RemedialInvestigation,BasewideR1/FS -.

FortOral,California

Lab Station Sample Sample
Number Number Type Number

073677-0006
073677-0007
073677-0008
073677-0009
073677-0010

073677-0011
073677-0012
073677-0013
073677-0014
073677-0015

073677-0016
073677-0017
073677-0018
073677-0019
073677-0020

073677-0021
073677-0022
073677-0023
073677-0024
073677-0025

073677-0026
073677-0027
073677-0028
073677-0029
073677-0030

074061-0001
074061-0002
074061-0003
074061-0004
074061-0005

074061-0006
074061-0007
074061-0008
074061-0009
074061-0010

Volumell
A33690-H
November19,1994

,Area2-E-35at0.13’
Area2-I-35atl.75’
Area2-I-35at0.29’
Area2-I-35at0.08’
Areal-M-2at2.25’

Areal-M-2at6.25’
Areal-M-2at0.13’
Aeal-U-6at0.92’
Areal-U-6at0.13’
Areal-U-6at2.75’

Control-S-31at0.13’
Control-S-31at2.25’
Control-S-31at0.88’
Area2-E-35at0.33’
Area2-E-35at1.75

Area2-E-35at0.13’
Area2-I-35atl.75’
Area2-I-35at0.29’
Area2-I-35at0.08’
Areal-M-2at2.25’

Areal-M-2at6.25’
Areal-M-2at0.13’
Areal-U-6at0.92’
Areal-U-6at0.13’
Areal-U-6at2.75’

lA-FILT-001
lA-FILT-002
lC-FILT-003
lA-FILT-004
lA-FILT-005

lC-FILT-006
IB-FILT-007
IA-FILT-008
lC-FILT-009
1B-FILTwO1O

Leachate
Leachate
Leachate
Leachate
Leachate

Leachate
Leachate
Leachate
Leachate
Leachate

Leachate
Leachate
Leachate
Leachate
Leachate

Leachate
Leachate
Leachate
Leachate
Leachate

Leachate
Leachate
Leachate
Leachate
Leachate

Filter
Filter
Filter
Filter
Filter

Filter
Filter
Filter
Filter
Filter

HardingLawsonAssociates

9348TO03054FUR
9348TO03064FUR
9348TO03062FUR
9348TO03060FUR
9348TO030201?UR

9348TO03022FUR
9348TO03075FUR
9348TO03006FUR
9348TO03004~
9348TO03008FUR

9348TO03042FUS
9348TO03046FUS
9348TO03044FU%
9348TO03056FUS
9348TO03058FUS

9348TO03054~S
9348TO03064FUS
9348TO03062FUS
9348TO03060FUS
9348TO03020FUS

9348TO03022FUS
9348TO03075FUS
9348TO03006FLI%
9348TO03004FUS
9348TO03008FUS

9342PO03001F
9342PO03002F
9342PO03003F
9343Po03001F
9343PO03002F

9343PO03003F
9343PO03004F
9343PO03005F
9343PO03006F
9343PO03007F

Site3
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TableD-l. SamplesCollectedfromSite3
VolumeII - RemedialInvestigation,BasewideR1/FS

ForlOral,California

Lab Station Sample Sample
Number Number Type Number

074061-0011
074061-0012
074061-0013
074061-0014
074061-0015

074061-0016
074061-0017
074061-0018
074061-0019
074061-0020

074061-0021
074061-0022
074061-0023

‘%-.074061-0024
074061-0025

074061-0026
074061-0027
074061-0028
074061-0029
074061-0030

074061-0031
074061-0032

IA-FILT-011
lB-FILT-012
lC-FILT-013
lA-FILT-014
lB-FILT-015

lc-FILT-016
lA-FILT-017
lB-FILT-018
lC-FILT-019
lA-FILT-020

lB-FILT-021
lC-FJLT-022
lA-FILT-023
lB-FILT-024
lC-FILT-025

lA-FILT-026
lB-FILT-027
lC-FILT-028
lA-FILT-029
lB-FILT-030

lc-FU.lT-031
FieldBlank

Note:FirstsixdigitsreporttheSDGnumber.

-..

VolumeII
A33690-H
November19,1994

Filter
Filter
Filter
Filter
Filter

Filter
Filter
Filter
Filter
Filter

Filter
Filter
Filter
Filter
Filter

Filter
Filter
Filter
Filter
Filter

Filter
Filter

HardingLawsonAssociates

9343PO03008F
9343PO03009F
9343PoO3O1OF
9344RO03001F
9344RO03002F

9344RO03003F
9344RO03004F
9344RO03005F
9344RO03006F
9344Po03011F

9344PO03012F
9344Po03013F
9344PO03014F
9344Po03015F
9344PO03016F

9344Po03017F
9344pO03018F
9344Po03019F
9345pO03020F
9345pO03021F

9345PO03022F
9345PO03023C

Site3
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APPENDIXE

ASTMMETHODD4793-08
STANDARDTESTMETHODFORSEQUENTIAL
BATCHEXTRACTIONOFWASTEWITHWATER
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mDesignation:D4793-88

StandardTestMethodfor
SequentialBatchExtractionofWastewithWateri
Thissrandardisissuedunderlhcfixeddcsigna[ionD4793;thenumkrimmediatelyfollowingthedesignationindicatestheyearof
originaladoptionor,inthecaseofrevision.iheyearoflamrevision.Anumkrinpwcnth- indkamtheytarofIaslrcapproval.A
Supwscriptepsilon(()indicamsancdilorialchangesincethelastrcw.ion orrcapprowl.

L Scope
1.I Thislestmethodisa procedureforthesequential

hchingofa wastecontainingat leastfive%solidsto
yne~tesolutlonstobeusedtodeterminetheconstituents
~chedunderthespecifiedtestingconditions.

1.2Thistestmethodcallsfortheshakingofa known
weightOfW=tewithWaterofa specifiedpurityandthe
xparationoftheaqueousphaseforanalysis.Theprocedure
isconductedtentimesinsequenceonthesamesampleof
waste,andgeneratestenaqueoussolutions.

1.3Thisslandardmayinvolvehazardousma[erials,oper-
ations,andequipmen(.Thisstandarddoesnotpurpor~to
uddressallofthesafetyproblemsassociatedwithitsuse.Iris
:heresponsibilityoftheuserofthisstandardto establish
appropriatesafelyandhealthpracticesanddeterminelhe
applicabilityofregulatorylimiiationspriorlouse.

2.ReferertcedDocuments
2.1ASTMS!andards:
D75PracticeforSamplingAggregates
D420PracticeforInvestigatingandSamplingofSoiland

RockforEngineeringPurposes3
D1129TerminologyRelatingtoWatef
D1193SpecificationforReagentWated
D2216TestMethodforLaboratoryDeterminationof

Water(Moisture)Contentof Soil,Rock,andSoil-
AggregateMixtures3

D2234MethodforCollectionofaGrossSampleofCoal~
D2777PracticeforDeterminationofPrecisionandBias

ofApplicableMethodsofCommitteeD-19onWate#
D337opracticesforSamplingWatefl
E122PracticeforChoiceofSampleSizeloEstimatea

MeawreofQualityforaLotorProcessb

J. Terminology
3-1Definitions:
3.1.1Fordefinitionsoftermsusedinthisteslmethod,see

‘:rminologyD1129.
3-2Symbols:
3.2.I Variableslis~edinthistestmethodaredefinedinthe

individua]sectionswheretheyarediscussed.Alistofdefined

variablesisalsogiveninSection11.
3.2.2ExplanationofVariables:

~1 = totalmeanvalue
l’. =analyticalmeanvalue(calculatedusingdatafrom

analysisofstandards)
S,, =totalstandarddeviation
S,. =analyticalstandarddeviation
S,, =estimatedstandarddeviationduetotheextraction

procedure
SO,=totalsingleoperatorstandarddeviation
SO.=analyticalsingleoperatorstandarddeviation
SW=estimatedsingleoperatorstandarddeviationdueto

theextractionprocedure

4.SignificanceandUse
4.1Thistestmethodisintendedasameansforobtaining

sequentialextractsofa waste.Theextractsmaybeusedto
estimatethereleaseofcertainconstituentsofIhewasteunder
thelaboratoryconditionsdescribedinthistestmethod.

4.2Thistestmethodisnotintendedtoprovideextracts
thatarerepresentativeoftheactualleachateproducedfroma
wasteinthefieldortoproduceextractstobeusedasthesole
basisofengineeringdesign.

4.3Thistestmethodis notintendedto simulatesite-
speciticleachingconditions.Ithasnotbeendemonstratedto
simulateactualdisposalsiteleachingconditions.

4,4AnintentofthistestmethodisthatthefinalpHof
eachoftheextractsreflecttheinteractionoftheextractant
withthebufferingcapacityofthewaste.

4.5Anintentof this testmethodis that the water
extractionsreflectconditionswherethewasteis thedomi-
nantfactorindeterminingthepHoftheextracts.

4.6Thistestmethodproducesextractsthatareamenable
tothedeterminationofbothmajorandminorconstituems.
Whenminorconstituentsarebeingdetermined,it isespe-
ciallyimportantthatprecautionsaretakeninsamplestorage
andhandlingtoavoidpossiblecontaminationofthesam-
ples.

4.7ThisIestmethodhasbeentested10determineits
applicabili~ytocertaininorganiccomponen~sin thewaste.
Thistestmethodhasnotbeentestedforapplicabilityto
organicsubstancesandvolatilematter(see5.11).

4.8Theagitationtechniqlre,rare,liquid-to-solidratio.
andfiltrationconditionsspecifiedintheproceduremaynot
besuitableforextractirlgalltypesofwastes(seeSections7,8,
andthediscussioninAppendixXl).

t

5. Apparatus )
5.1TK’OD~”in.qPansorDishesptrwasle(forexample.t

aluminumttns. porcelaindishes,glassweighingpans)SU;I- {



L.I ‘/
FIG.-I

abletothewastebeingtestedandtheinstmctionsgivenin
9.2.

5.?
5.3
5.4
5.5
5.6

each.

DryingOven.
Desiccator.
Lubora[or~~BalancecapableofweighingtoO.I g.
Pipe{.10-mLcapacity.
TI~oCrl(ciblesptr wa<te,porcelain,20-mLcapacily

5.7Anal!yicalBalancecapableofweighing100.1mg.
5.8Lar~[,GlassFIlmIC[.

Extractors

5.9Agi[a[ionEquiprnen[,ofanytypelha(rotatesaboul
centralaxisat a rateof 30~ 2 r/rein,(seeFig.1 ar
discussionofagitationinAppendixXl).

5.10PresszireFi[Ira[ion A~sembly,TFE-11uorocark
coatedstainlesssteelpressuredeviceequippedwitha 0.4.
urncellulosemembranefilter.

5.I1 ~.urarfion Vesse[s,round,,wide-mouth,ofacomp
si[ionsuilablc10 thenatureofIhewasleandanalysestoI
performed.andconstructedofma[erials~hatwillnot al]o
sorptionofcons~ituentsofinterest.Containersizeshouldt
selectedsothatthesampleplustes(wateroccupyapproa



~tely9SYOofthecontainer.Containersmusthaveawater
~~tclosure.Containersformmpleswheregasesmaybe
~-l<asedshouldbeprovidedwithaventingmechanism.

>.oTE I—Theventingof[heconminerhxthePotenlialIoaffccl the
~o~ntnlionofVOlati]ecompoun&inlheextmcu.conwlne~~hou]d
~~mm-dinamannercomistcnlWMIheanalysestobe~rformed.

6. Reagents
6.I PurityofReugents—Reagentgradechemimlsshallbe

id inalltests.Unlessotherwiseindicated,it is intended
tit d reagentS-shallconformto thespecificationsofthe
.~mericanChemmdSociety,wheresuchspecificationsare
a~tilable.7Othergradesmaybeused,providedhisfirst
~rtainedthatthereagentkofsufficientlyhighpurityto
~h itsusewithoutlesseningtheaccuracyofthedetermi-
mtion.

6.2Puriryof Water—Unlessotherwiseinditited,refer-
CnmstowatershallbeunderstoodtomeanTypeIVreagent
Walerat18to27*C(SpecificationD1193).Themethodby
nhichthewateris prepared,thatis,distillation,ionex-
dmge,reverseosmosis,electrodialysis,or a combination
thr.reef,shouldremainconstantthroughouttesting.

7.Sampling
7.1Obtaina representativesampleofthewasteto be

:esledusingASTMsamplingmethodsdevelopedforthe
spxiticindustrywhereavailable(seePracticesD75and
D420andMethodD2234).

7.2Wherenospecificmethodsareavailable,sampling
mt~hodologyformaterialofsimilarphysicaJformshallbe
uwd.

7.3Aminimumsampleof5000g shallbesentto the
!dmatory(seePracticeE122).

7.4It is impofiantthat the sampleof the wastebe
representativewithrespecttosurfacearea,asvariationsin
wfaceareawould&lrectlyaffecttheleachingcharacteristics
oi~hesample.Wrotemmplesshouldcontairla representative
distnbu[ionOfparticleSizes.

7.5Keepsamplesinclosedcontainersappropriateto the
~ple typeprior10 the extractionin orderto prevent
~mplecontaminationorconstituentIOSS.W’hereitisdesired
10extractbiologically or Chemically active,mrnplesintheir
exisdngstate,storethe~mplesat 4°C(PracticesD3370)
~d starttheextractionwithin8 h.Whereit isdesiredto
~~ct such~mPlesinastaterepresentativeoftheresultsof
~ologi~a]or~hemicalactivities,thesamplesmaybespecifl-
CIJlyhandledto~imulatesuchactivities,Recordthestorage
renditionsandhandlingproceduresinthereport.

g. SamplePreparation
E-1For free-flowingparticulatesolidw~st~s,obtaina

=p[e of the approximatesizerequiredin [he test by
q~ering the SamPle (SeCtiOn7) received fortestingonan
lm~~eablesheetofglazedpaper,oilcloth.orotherflexible
~I~rialasfollows:
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8.1.1Emptythesamplecontainerintothecenterofthe
sheet.

8.1.2Flat[enout the samplegentlywitha suitable
straightedgeuntilit isspreaduniformlytoa depthat leas~
twicethemaximumparticlediameter.

8.1.3Remixthesamplebyliflinga cornerof thesheet
anddrawingitacross,lowdown,totheoppositecornerina
mannerIhatthematerialismadetorolloverandoverand
doesnotmerelyslidealong.Continueoperationwitheach
comer,proceedingin a clockwisedirection.Repeatthis
operationtentimes.

8.1.4Liftallfourcomersofthesheettowardsthecenter
andholdingallfourcomerstogether,raisetheentiresheet
intotheairtoformapocketforthesample.

8.1.5Repeat8.1.2.
8.1.6Withastraightedge(suchasathin-edgedyardstick),

onatleastaslongastheflattenedmoundofsample,gently
dividethesampleintoquarters.Makeaneffortto avoid
usingpressureonthestraightedgesufficienttocausedamage
totheparticles.

8.1.7Discardalternatequarters.
8.1.8If furtherreduclionofsamplesizeis necessary,

repeat8.1.3through8.1.7.Useasamplesizetogive100gof
solidforeachextraction.Provideadditionalsamplesfor
determinationofsolidscontent.Ifsmallersamplesareused
inthetest,reportthisfact.

8.2Forfield-coredsolidwastesorcastingsproducedin
thelaboratory,cutarepresentativesectionweighingapprox-
imately100gfortestingplus~mplesfordeterminationfor
solidscontent.Shapethesamplesothattheleachingsolution
willcoverthematerialtobeleached.

8.3Formultiphasicwastes,mixthoroughlytoensurethat
arepresentativesamplewillbewithdrawn.Takei.amplesfor
determinationofsolidscontentatthesametimeasthetest
samples.
9. Procedure

9.1Recordthephysicaldescriptionofthesampleto be
testedincludingparticlesizesofarasitisknown.

9.2SolidsCotl[en[—Determinethesolidscontentoftwo
separateportionsofthesampleasfollows:

9.2.1DVtoaconstantweightat104&2-Ctwodishesor
pansofsizesuitabletothesolidwastebeingtested.Coolina
dessicatorandweigh.Recordthevaluesto*O.1g.

9.2.zputanappropriatelysizedponionofsampleofthe
wastetobetestedintoeachpan.Scaletheweightusedtothe
physicalformofthewastetes~ed.Usea minimumof50g
butuselargersampleswhereparticleslargerthan10mmin
averagediameterarebeingtested.Weigh.Recordthemassto
ko.1g.

9.2.3DW16to20hat 104+ 2*C.Recordthetempera-
tureandtimeofthedryingperiod.

9,2.4CoOlto roomtemperaturein a desslcatorand
reweigh.Recordthemassto*O.1g.

9.2.5Repeatsleps9.2.3and9.?.4un[ilconstantcon-
tainer-samplemassesarcobtained.Discardthedriedsamples
followingcompletionof[hissIrp.

9.2.6Calcula~ethesolidscontentof the samplefromIhe
dataob~ainedin9.2.2and9,2.-Iasfollows:

s=.’l/B (1)
where:
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A =massofumpleafterdrying,g,
f?= originalmassofsample,g,and
,S= solidscontent,g/g.
Averagethetwovaluesobtained.Recordthesolidscontent.

9.3Ex[rac[ionProcedure—Determinethe massof the
extractionvessel10beusedintheextractionproceduretothe
nearest0.1g.Recordthemassoftheextractionvessel,Al.l.
Useoneextractionvesselpa wastethroughoutthes-equence
ofextractions.

9.3.1Add100g(weighedto+0.1g)ofsolidwasteona
d~ weightbasisto theextractionvessel.Calculatethe
amountofwasteasreceivedtoaddusingtheequation:

M=? (2)

where:
A4= massofwasteasreceivedtoaddtotheextractionvessel

togive100g(weighedto50.1g)ofsolidwaste.
9.3.2Adda volumeinmL,Vyl,oftestwater(see6.2)to

theextractionvesseldeterminedusingtheequations
M,.=M– 100 (3)

where:
M.w =mas ofmoisture(g)in thesampleaddedto the

extractionvessel,and
v,, =2000–M*W (4)

9.3.3Agitatecontinuouslyfor18* 0.25hat 18to27”C.
Recordtheagitationtimeandtemperature.

9.3.4Openthe”extractionvess-el.Obsetveandrecordany
visiblephysicalchangesinthesampleandleachingsolution.
RecordthepHofthewaste/leachingsolutionslurry. .

9,4Fihm{ion-Tmnsferas muchofthewaste/leaching
solutionaspossiblethroughalargeglassfunneltoapressure
filtrationdeviceequippedwitha 0.45-pmcellulosemem-
branefilter,Transferthemixedslurry.Donotdecant.Invert
theextractionvesseloverthefiltrationdeviceandallowthe
liquidtodrainfromthesolidremainingintheextraction
vesselfor1min.It isimportantto achieveascompletea
transferoffluidfromtheextractionvesselto thefiltration
deviceas possible.Pressurefilterthe liquidthroughthe
0.45-pmfilterusingnitrogengas.Aftertheextracthaspassed
throughthefilter,continuerunningnitrogengasthroughthe
filtrationdeviceat30psifor3min.Thefiltrateobtainedis
theextractmentionedinthistestmethod(see9.5and10.8).
Determinethevolumeofthefiltratecollectedandreportit
asVforthatextractionstep.MeasurethepHoftheextract
immediately,removethevolumeof filtratenecessaryfor
determinationoftotaldissolvedsolidscontentin9.5,and
thenpreservetheextractin a mannerconsistentwiththe
chemicalanalysesor biologicaltestingproceduresto be
pcfiormed(PracticesD3370).

9.5TotalDkrolvedSolidsCon[en!,(TDS)—Pipettetwo
10.O-mLsamplesoftheextractandtransfereachtoadried,
preweighedcrucible(weighedto*O.1rng).Placethesamples

\ ina dryingovenal 110GCfor3h.Recordthedryingoven
temperatureanddryingtime.Remove~hecruciblesandlet
coolina dessicator.Reweighthecruciblesandrecordtheir
weights10*O.1mg.

NOTE2—Only+onedryingis~rformcd10limi~thecontactIimc
Iwwcenthesolidand[hcrinse ww in theex~roc~ionvesselpriorLOthe
nextcktr~clionSICP(see9.6.9.7.and9.8)-

9.6Quantitativelytransferthedampsolidfromtheh
backtotheoriginalextractionvessel,includingthe0.45.,
membranefilter.Usewater(see6.2)froma pre-weigj
washbottletoassistinthistransferandtoriW the filtra~.
device.Nomorethan500mLofwatershould~ used
rinsing.Usethesmallestvolumeofwashwaterpossible
achievea thoroughtransfer.Usingtweeze~or a sire:
device,recoverthe0.45-pmmembranefilterandrinse
adheringsolidintotheextractionVesselWithWaterfrom
pre-weighedwashbottle.DOnotleavethefilterin
extractionvessel.ReweightheW=hbottletodetermine
amountofwaterusedinthetransfer.Recordthisvaiue
MwWeighthe extractionvesselfolfotingthe tram
describedaboveandrecordthisvalueasMrTheextrad
vesselmayb-esealeduntilafeasibletimeforadditionofR
extractionfluid.Thisistoenablefiltrationduringthen
sequenceatareasonabletimeduringtheday.Iftheslum,
storedforlongerthan6hintheextractionvesselpriorto:
additionofnewextractionfluid,thedatageneratedby1
analysisoftheextractsshouldbeplottedto check
perturbationofthedatacurve.
10.Calculation

10.1Calculatethetotaldissolvedsolidscontent%TDS.
milligramsper litreof the filtrateusingthe follow{
equation:

TDS=(M~=- M,)(1W
where:
M,c=massofthecrucibleanddriedsolids,mgand
M<= massofthecrucible,mg.

10.2Calculatethemassofthesolidingramslostthrou
dissolution,Md,usingthefollowingequation:

M~=(TDS)(JW.001)
where
V =volumeoffiltratecollectedinthatextraction,L,a]
Md= masslossthroughdissolution.

10.3CalculatethemassofthesolidcorrectedforTl
remainingforthenextextractions~ep,h4musingthef
lowingequation:

h41= kfl* 1– hfd
where:
M,*’= massofthesolidextractedinthecurrentextracti

step,g.
NOTE3—Forexamplein&ginningtheM extrac~ion.M,C-l~

equal100gandtocalcula~eIhcmassofsolidremainingforthexcc
extractionstep.M,willequalI00g- Afd

10.4Calculatethecombinedmassofthesolidand1
residualliquidin the extractionvessel,M$/,usingI
equation:

,tf,,=M,– M,.,– Mw
10.5Calculatethemassofliquidadheringtothesolids

theextractionvessel,M,,usingtheequation:
M,=hf,, - M, 1

10.6 Calculatethe volumeinmillilitresofntwtestwa:
tobeadded10lheextractionvessel,TestwaterVolurr
(TWV),Usingthefollowingequation:

Tll”l”=[(a,\/,)] – M, – MM, (i

10.7 Add10 ~heex~ractionvessel[heamountofnewl{



AH,TW, determinedin 10.6andrepeat9,3.3through
,L7~ [hattenextractionsaredoneinsequence.

~ .&-Thisprocedureassumes~hattheamountofwaswthaiis
~ intic fd~ersaflerrinsingisnegligible.

103Analyzethe extractsfor specificconstituentsor
~Yes oru~theextrac~forbiologicaltestingprocedures
~ dared usingappropriateASTMstandardmethods.
~~ noappropriateASTMmethodsexist,othermethods
my& usedandrecordedm the report.Wherephase
-tion occursdurtngthestorageoftheextracts,appro-
@Icmixingshould~-usedtoeusurethehomogeneityof
~ ~xtractspriortotheiruseinsuchanalysesortesting.

10.9CompensationforCaryOVer—For=chconstituent
~ah oftheextractsgeneratedintheextractionsequence,
~ ~ntributionto concentrationfromtheresidualliquid
~mtiepreviousextractionstep,C>canbecalculatedusing
Mquatlon:

C]=[M,j/20(”~-‘)l[Cil (11)
mbere:
c, =concentrationoftheconstituentinthefiltratefrom

thepreviousextractionstep,
Jli =Mlfromthepreviousextractionstep,and
.If,~l=massofsolidextractedinthecurrentextraction

step(seeNote3).

11.DefinitionofVariables
1I.I Thefollowingvariablesmustbedetermined

wormingthesequentialbatchextractionprocedure
II.1.1SolidsContentDetermination:

when

.4=themassof the sampleafterdryingin the
determinationofthe solidscontentofthewaste
tobeextracted,g,

B = theori~nalmassofthesamplepriortodryinghi
thedeterminationOftheSolidscontentOfthe
wastetobeextracted,g,and

~ = thesolidsContentOfthew~teto beext~~ed,
tig-

1I.1.2FirstExtractionStep:
.l{ = themassofwasteas receivedaddedto the

extractionve~e]togive100g (weightedto
+0.1g)ofsolid011a dryweigh~basisforthe
firstextractionstep,g,}’,,=thevolumeofteqwatertobeaddedforthe
firststepintheextractionprocedure,mL,and

“~[JW= themassofthemoistureinthe~mpletobe
extractedinthefirstextractionstep,g.

11.1.3TDSDetermina[ion.-
~S =the~otaldissolvedsolidscontentofthetil-

trate.mg/L,.(fc=~hcmassOfthecmcibletobeusedintheTDS
de~errnination,m~,and,,.~f~ =themassof[heCticibleanddriedsolidsinthe

11.1.4
TDSdetermination,mg.
E.Y[rac[iorsSeql(cnce:

M~ =themassofthesolidlostthroughdissolution
duringextraction,g,

v . thevolumeof filtratecollectedin thatex-
traction,L,

M. =themassofthesolidremainingforthenext
extractionslep,g,

M,- 1= themassofthesolidextractedinthecurrent
extractionstep,g,

M,, = themassoftheemptyextractionvessel,g,
M. =themassoftherinsewater,g,
M“ = thecombinedmassoftheextractionvessel,

rinsewater,solidandmoistureinthesolid,
andsolidandliquidleftin theextraction
vesselaftertransfertothefilteringdevice,g,

M~l = thecombinedmassof the soIidandthe
residualliquidin theextractionvesselfol-
lowingtransferof themoistsamplecake
backtotheextractionvessel,g,

Ml = themassoftheliquidadheringtothesolids
intheextractionvesselfollowingtransferof
themoistmmplecakebacktotheextraction
vessel,g,and

TWV= thevolumeoftestwatertobeaddedforthe
nextextractionstep,mL.

11.1.5CompensationforCarty-Over:
C] = thecontributiontoanconstituent’sconcen-

trationinthecurrentstepfromtheresidual
liquidofthepreviousextractionstep,rng/L,

Mli =theMlfromthepreviousextractionstep,g,
M,*1=themassofsolidextractedin thecurrent

step,g,and
c, =theconcentrationoftheconstituentin the

filtratefromthepreviousextractionstep,
mg/L.

12.Report
12.1Reportthefollowinginformation:
1~.1.1Sourceofthewaste,dateof~rnpling,t-nethoctOf

sampling,methodof~mplepreservation,storagecondi-
tions,andhandlingprocedures,

1~.1.2De~Ptionofthew~eincludingphysicalcharac-
teristicsandparticlesize,ifknown(9.1),

12.1.3Solidscontent(9.2)(seeTestMethodD2216),
12.1.4Massofsolidwasteextractedifotherthan100g

(8.[.8),
12.1.5Timeandtemperatureusedinthedetermination

ofsolidscontentandTDS,
12.1.6Agitationtemperatureandtime,
12.1.7Filterusedifotherthan0.45-pmcellulosemem-

brane,
12.1.8Observationsofchangesintestmaterialorleaching

solutions(9.3.4),
12.1.9pHbeforeandafterfiltrationandresultsofspecific

analysescalculatedin appropriateunitsandcorrectedfor
carry-overifnecessary,

12.1.10Datessequentialbatchextractions~artedand
completed,preservationusedfor extracts,and daleOf
analyses.

NOTES—Fig.? prescn[sJ rcporr[ormmforrecordingsomeof lhc
exp+men~ldfiu
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FIG. 2 SequentialBatchProcedureDataSheet

13.PrecisionandBiass
13.1Precision:
13.1.1Acollaborativestudyofthistestmethodinvolving

eightlaboratorieswasconducted’.Eachlaboratoryextracted
a singlesampleinduplicate.Theextractsgeneratedinthe
first,third,fifth,seventh,andtenthextractionstepswere
analyzedbyeachparticipantandbya referencelaboratory.
Inaddition,threestandardscontaininghigh,medium,and
lowconcentrationsoftheelementsofinterest,aluminum,
calcium,copper,iron,magnesium,nickel,andzincwere
analyzedbyeachparticipantintripliateinordertodeter-
minetheanalyticalprecision.Fromthe datagenerated,
precisioncalculationswereperformedusingPracticeD2777
asaguideline.

13.1.2Threetypesofprecisioncanbedeterminedfrom
thedatagenerated.Thesearethetotalstandarddeviation,
S,,,theanalyticalstandarddeviation,S,.,andtheestimated
standarddeviationof theextractionprocedure,S,r The
standarddeviationscalculatedusingthedatageneratedby
theindividuallaboratoriesfromtheiranalysesofthtextracts
areduetoa combina~ionofboththeextractionprocedure
andtheanalyticalerrors(.S,,).Theprecisiondatadetermined
fromtheanalysesofthehigh,medium,andlowslandards

presentthosevaluesduetoanalyticalerroronly(S,.),and
..)estandarddeviationoftheextractionprocedurerepresents

nSup~ningdalarorIhcprecisions[awmen[andconcerninganaIyIIcalbias
havebeenfiledal ASTMHczdquancmandma}-k ob[zincdbv rcqucsling
RR:D34.I(K15.

theestimatederrordueonlytotheext~ctionmethod(S,
Theestimatedstandarddeviationoftheextractionprm
dureforeachelementofinter~tinextracts1,3,5,7,and;
wascalculatedusingtheequation:

s,,=(s,:–s,az)~’
Thesevaluesalongwiththetotalandanalyticalmeanvalu
(~,and.~.)andstandarddeviationsarelistedinTable1.

13.1.3Thethreetypesofprecisionvaluesdiscussedi
13.1.2,total,analytical,andextractionprocedure,canal:
becalculatedbasedona singleoperator.Calculationswe:
performedtodeterminethetotalsingleoperatorprecisio
.S.,,thesingleoperatoranalyticalstandarddeviation,St
andthesingleoperatorestimatedstandarddeviationoftk
extractionprocedure,S& Thesingleoperatorestimat~
standarddeviationoftheextractionprocedurewascalu
latedusingtheequation:

so,=(s.,2–&2)’”
ThesingleoperatorprecisionvaluesarelistedinTable2.-

13.1.4TheestimatedprecisionofIbissequentialbale
extractionprocedurevaneswiththeconcentrationofeach{
[hesevenconstituentsofinterestinthecollaborativestud
accordingto Figs.3 to9.Theseareplotsoftheestimate
percentrelativestandarddeviationoftheextractionrnetho
versus tod mean concentration Of the ConSti[Uen[.

13.1.5 For the concentrationvaluesdeterminedin tb
third.fif[h.sevenlh,andten[h extracts. Iheredoesnotapti
10 beJ relationshipbetweeneiementdconcenlra(ionani.
estimaledprecisionof theexlrac~ionprocedure.Becauseo
theven Iimi[eddamat higherConcentraiiorls.it cannel$

1



~ned ifsucha IF,endexistsat higJerconcentration
. however,theestimatedprecisionof the extraction

>-ure isgener:llybestfortheelementalconcentration
& de~erminedinthefirslextract.

13.1.6Thesecollaborativetest data were obtained
~~ ~heextractionofa rawoilshalesample.Forother
~ak., thesedatamaynotapply.

13.1.7Theestl.matedprecisionof theextractionproce-
~ includestheincreasemvanablhtythatmaybeattribut-
~ IO fieldcollection,laboratorycrushingand sample

splitting,anddistributionof splitsamplesto the various
laboratoriesfor~esting.Theanaly~icalprecisionwascalcu-
latedusingdatadeterminedforthestandardsolutions,and
asa result,doesnotincludevariabilityduetovariousliquid
matrices.

13.2Bias—Determinationofthebiasofthislestmethod
is not possible,as no standardreferencematerialexists.
Informationconcerningtheanalyticalbiasdeterminedfrom
the collabora~ivestudyof thisprocedureis availablein
ResearchReportD34.1005.

T~LE 1 $equentia[BatchExtractionRound-RobinStudy
~tisti~l DataSummarized—EstimatedTotalPrecisionofthe

ExtractionProcedure(pg/g)

TABLE2 SequentialBatchExtractionRound-RobinStudy
StatisticalDataSummarized-EstimatedSingleOperatorPrecision

oftheExtractionProcedure(pg/g)
AlumL Cal- COW

ml Iron Mag-
num chm F

Nickdnesium zinc Extract1 Alumi- Ca[- G5p Ircm Mag-
num tium Nickelcer Zincnesium

— . 75.4 r------ ..-. A.-..-. X, --’ ---- -’-- “-- ‘--- ‘-- ‘--
s_a
x,
Sm

952.0
286.0
1072.0
326.0
A

12.3
2.69
2.25
0.260
2.65

00.< 1OY.U D.3.J

9.49 19.6 6.52
55.2 190.0 55.3

(.3 I .U

25.3
186.0
20.1
15.4

11.3
5.24
2.28
0.183
5.24

8.46
2.3a
2.28
0.163
2.37

6.65
0.652
2.28
0.183
0.626

6.71
1.89
2.28
0.183
1.88

1>.~ YK/.u 12.2 bn.z lUY.U
2.31 28.0 0.687 0,877 7.90

54.2 1072.0 2.25 55.2 190.0

bJ.J
2.03
55.3
2.30

A

2.74
0.094
2.22
0.110

A. .

2.01
0.160
2.22
0.110
0.116

1.59
0.319
2.22
0.110
0.299

1.36
0.235
2,22
0.110
0.208

Ui,o
7.19

186,0
3.84
6.08

11,3
0.622
2.28
0.097
0.614

8.46
0.810
2.28
0.097
0,804

6.65
0.535
2.28
0.097
0.526

6.71
0.968
2.28
0.097
0.963

10.1
54.2
5.03
8.75

10.5
9.20
2.50
0.765
9.17

6.23
2.17
2.50
0.765
2.o3

5.13
1.90
2.50
0.765
1.74

1.46
0.866
2.50
0.765

4.24
8.49

1.07
0.404
2.70
0.450

A. . .

1.85
0.516
2,70
0.450

A. . .

1.53

0.730
2.70
0.450
0.455

1.56
0.467
2.70
0.450

A,..

16.4 4.56
10.7 4.66

1.82
1.42

26.2
9,88

0.260
0.636

1.83 5,05
6.07

7.78
1.07
2.33
0.288
1.03

4.73
0.9B7
2.33
0,288
0.944

3.95
0.385
2.33
0.288
0.255

2.72
0.188
2.33
0.288

A.

Sm

Extract3
X

A.

72.1
30.6
19.9
1.67

30.6

0.990
1.06
2.25
0.260
0.950

7.78 2.74
2.32 1.05
2.33 2.22
0.327 0.331
2.30 0.996

10.5
0.678
2.50
0.098
0.671

72.1
5.26

19.9
0.666
5.22

0.990
0.080
2.25
0.260

A. . .

1.87
0.437
2.70
0.450

Sw

Extract5
x,

A. .

52.8
12.4
19.9
1.67

12.3

0.322
0.100
2.25
0.260

A. .

4.73 2.01
1.09 0.470
2.33 2.22
0.327 0.331
1.04 0.333

6.23
1.46
2.50
0.098
1.46

52.8
12.7
19.9
0.666

12.7

0.322
0.000
2.25
0.260

A. . .

1.85
0.266
2.70
0.450

s-

Extract7
x,

A. . .

52.7
4.86

19.9
1.67
4.56

0.416
0.089
2.25
0.260

A.,.

3.95 1.59
1.47 0.270
2.33 2.22
0.327 0.331
1.43 . ..A

5.13
0.865
2.50
0.098
0.859

52.7
2.17

19.9
0.666
2.06

0.416
0.100
2.25
0.260

A. . .

1.53
0.255
2.70
0.450

A. .

Extract10
f,62.3

21.7
19.9
1.67

21.6

0.444
0.067
2.25
0.260

A. .

2.72 1.36
0.679 0.239
2.33 2.22
0.327 0.331
0.556 .~

1.46
0.955
2.50
0.098

62.3
8.40
19.9
0.666

0.444
0.032
2.25
0.260

1.56
0.308
2.70
0.450Si

s- 0.950 8.37 . ..A . ..4s-+=-_!%
4Smistcasrr@Itobestatisticallyevident, AS- is t~ smallto be statisticallyevident.
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-..,, ResponsetoAgencyComments
DraftBasewideRemedialinvestigation/FeasibilityStudy

VolumeII● Site3RemedialInvestigation
FortOral,California

ThefollowingaretheArmy’sresponsestothecommentsoftheregulato~agenciesontheDraftBasewide
RemedialInvestigation/FeasibilityStudy.AllcommentsandtheassociatedresponsespertainingtoVolumeII,
Site3,oftheBasewideRemedialInvestigation/FeasibilityStudyareprovidedbelow.

I. U.S.ENVIRONMENTALPROTECTIONAGENCYTECHNICALREVIEWCOMMENTS

AnalysisofConclusionsandRecommendations

Comment1: Theconclusionandrecommendationconcenringgmundwatercontaminationbyleadarenotwell
supported.First,thedataonleachabilityofleadatSite3isinterpretedinthisreporttosuggest
thatthepotentialforgmundwatercontaminationbyleadislow;however,thisdatacouldequally
wellsuggeststhatinfiltrationofrainfall couldwellcontributetogmundwatercontamination.
Second,therecommendationfornogmundwatermonitoringisbasedonlittleornoactual
groundwaterdataaspresentedinthisreport.SeeSpecificComment10fordetails.

Response: TheresponsetothiscommentiscoveredindetailundertheresponsetoEPASpecific
Comment10.

GeneralComments

‘~ Comment1: Theassessmentofdataqualityisnotcompleteandshouldincludeadiscussionofwhetherthe
dataqualityobjectives,bulletedinSection4.4,weremet.Moreover,fieldqualiiycontrolsample
resultsshauldbeincludedwhenassessingdataquality.

Response: ThedataqualityobjectivesoftheSite3 tivestigationbulletedinSection4.4weremet. Soil
chemicaldatawerecollectedandevaluated.Thesedataindicatedthata releaseofheavymetals,
primarilylead,hasoccurredasa resultoftheweatheringofspentammunitionpresentatthesite
(Section4.1).Visualmappingofspentammunitioncorrelatedwithsoilchemicaldatawereused
toassessthehorizontalandve~licalextentofcontamination(Section6.0).Inadditiontothese
data,airsampleswerecollectedandadditionalsoilandplantsampleswerecollectedtoperform
a site-specificHumanHealthRiskAssessment(VolumeIIIofthisreport)andEcologicalRisk
Assessment(VolumelVofthisreport).TheHumanHealthRiskAssessmentincludeda listof,
andtheprocessforselecting,primarychemicalsofconcernat Site3. Inaddition,physicalsoil
dataincludingcationexchangecapacity,TOC,andpHwerecollectedtoassessfateandtransport
propertiesofsitesoils(Section6.2).Additionallanguagehasbeenaddedtothetextin
Section4.4toaddressthiscomment.

comment2: ThisRIreportlackadiscussionofthefateandtransportofcontaminants.Afateandtransport
sectionshoulddiscussthepotentialmutesofcontaminantmigration,contaminantpemistencein
thesmvimnment,andcontaminantmigrationforthechemicalsdetectedintheremedial
investigation.

Response: Afateandtransportsectionhasbeenaddedtothereport,Section6.2.

Comment3: ThisRIreportlacksauassessmentofwhetherthemamadditionaldataneeds,ordatagaps,asa
resultoftheplannedKiactivities.Haveallofthedatarequiredfortheriskassessmentandthe\
feasibilitystudybeencollected?Hasthehorizontalandverticalextantofcontaminationbeen

Volume11 She3
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adequatelydefined?Havetheimpactstogroundwatmbeenadequatelydetermined?The
answemtotheseandotherquestionsshouldbepresentedinadiscussionofdatagaps.

Response: ThetexthasbeenrevisedtoincludeaseparatediscussionofconclusionsoftheSite3RI.
Additionaldataneedsordatagapsassociatedwiththisinvestigationhavenotbeenidentified.
Sufficientdatahavebeencollectedtoassessthehorizontalandverticalextentofcontamination
andperformtheRiskAssessmentandFeasibilityStudy.Potentialimpactstogroundwaterhave
alsobeenevaluated.TheconclusionsarepresentedinSection6.0.

SpecificComments

Comment1:

Response:

Comment2:

Response:

Comment3:

Response:

Comment4:

Response:

Comment5:

Response:

Comment6:

Section1.3,Page1,fit paragraph:WhenwilltheproposedmuseforSite3takeeffect?Will
investigationandremedialactivitiesbecompletedpriortothisdate?

Section1.3hasbeenrevisedtoaddressthiscomment.

Section1.4,PageZ,secondparagraph:Thisdiscussionshouldidcmtifythemaximum
contaminantlevels(MCb),federalorstate,towhichcompoundsdetectedatthesitearebeing
compamd.

FederalandstateMCLSwerereviewedandthegroundwaterchemicalanalyticaldatawere
comparedtothelowerofthetwoMCLS.Thetexthasbeenrevisedforclarificationandatableof
currentfederalandstateMCLShasbeenaddedasTableFIofthisappendix.

Section2.2,Page4,iimtparagraph:A&umwouldbehelpfulinidentifyingaudlocatingthe
biologicalcommunitiesdiscussedinthissection.

Plates3,4,and5havebeenaddedassuggested.

Section4.2.2,Page15,secondparagraph:Therationaleshouldbepruvidedfortheleachatetests
performedforleadatSite3. WhywastheAmericanSocietyofTestingandMaterials(ASTM)
MethodD4793(88)selectedratherthanthewasteextractiontest(WET)orthetoxicity
characteristicleachingpmcedum(TCLP)?ThedescriptioninAppendixEdoenotsupportthe
useoftheASTMtestmethod.AppendixEstatesthatthistestmethodisnotintendedtoprovide
extractsthatarerepresentativeoftheactuaileachateproducedkm awasteinthefield.Itis
alsonotintendedtosimulatesitespecificleachingconditionsandithasnotbeendemonstrated
tosimulateactualdisposalsiteIeachateconditions.

ASTMD4793-88wasselectedastheleachtestmethodandpresentedinHLA’sDraftFinalWork
PlanfortheRIatSite3(HA,1993j;thiswasapprovedbytheregulatoryagenciespriorto
initiatingfieldwork.AdditionallanguagehasbeenaddedtoSection4.2.2forclarification
regardingselectionofthistestmethod.

Section4.2.3,Page15,fit paragraphThebackgrmmdvaluesfordetectedcompoundsshould
beprovidedinTables9and10andinthediscussionsprovidedinthisreportsothatthe
magnitudeofcontaminationabovebackgroundcanbedettmnined.

Tables9and10havebeenrevisedanda discussionincludedinthetext,Section4.2.3,toaddress
thiscomment.

Section4.2.3,Page15,fourthparagraph:Howdoesthebackgroundvalueusedforleadcompare
tothescreeninglevelpresented?

VolumeII
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.,, Response:

Colmnent7:

Response:

Comment8:

Response:

“.

comment9:

Response:

Comment10:

VolumeII
A33690-H

ThescreeninglevelforleadatSite3hasbeenrevisedto51.8mg/kg,whichisthemaximum
backgroundconcentrationforlead.SeeSection4.2.3ofthetext.

Section4.2.3.4,Page17,thirdbullet:Leadresultsoftheleachateanalysesconductedcannotbe
compamdtotheMCLforlead(AlsopleaseclarifywhichMCLiabeingusedhere.Providea
reference.)Asindicatedincommentnumber4,theASTMtestmethoduseddoesnotsimulate
sitespeciiicconditions.Moreover,theMCLforleadof0.05m~ isapplicableifeithertheWET
ortheTCLPtestwasused.

Texthasbeenrevised,andreferencescomparingtheMCLandtheleachateresultshavebeen
removedtoaddressthiscomment.

Section4.4,Page18: Thedatavalidationassessmentsectionshouldincludeadiscussionof
whethereachofthedataqualityobjectiveslistedwemmet.Forexample,adinedlistof
chemicalsofconcernshouldbeincludedauddiscussed.Didtheleachtestsperformed
adequatelyassessfateandtrausportcharacteristics?Asmentionedinthegeneralcomments,a
fateandtransportsectionwasnotincludedinthisreport.Wereprecisionandaccuracy
obj~ctivesmet?

ThetexthasbeenrevisedtostatethatthedataqualityobjectivesoftheRIweremet.Theseare
specificallydiscussedintheresponsetoEPAGeneralComment3. Specificdatavalidation
proceduresandgoals(includingprecisionandaccuracygoals)arediscussedthoroughlyin
AppendixDoftheSite3RI. Thelistofchemicalsofconcern,andtheirselection,ispresentedin
theHtianHealthRiskAssessment,VolumeIIIofthisreport.Theleachtestsperformeddidnot
adequatelyaddressfateandtranspollcharacteristics.Afateandtransportsectionhasbeen
added(Section6.2).

Section4.4,Page18,lastparagraph:Werefieldqualityconlmlsampledata(fieldblanks,field
duplicates,decontaminationrinsates)collectedduringtheinvestigation?Ifso,whywerothese
datanotincludedintheassessmentof dataquality?

FieldqualitycontrolsampleswerenotcollectedduringtheSite3RI. Thetexthasbeenrevised
tostatethis.

Section5.4,Page21,tit paragraph:Theconclusionthatthepotentialforgroundwater
contaminationbyleadislowisnotwellsupportedbytheatgumentsthatarepresentedforthe
followingmasons:

a)

b)

G)

d)

Thisreportstatesthatconcentrationsofleadinsoilgreaterthanthe1000mgdlcgscreening
levelwemnotdetectedbelowdepthsoftwofeet.However,noinformationwasprovided
withhowleaddistributionbydepthcompamdtothebaclqpmndleadlevel.

ThereportstatesthatIeachateresultsindicatedthatconcentrationswerebelowtheMCLof
0.5mg/L.AsmentionedinComments4aud7above,theleachateresultsamnot
representativeofactualsiteconditionsandamnotdirectlycomparabletotheMCL.

Theresultsofleachateanalysisamreportedtoindicatethatmetalsctmldbeleachedby
rainwater.Themisnoinformationprovidedthatwouldindicatethatrainwatertitrating
throughhighleadconcentrationsatthesurfacewillnotrechargegroundwater.

ThereportstatesthatpriorilypollutantmetalswerenotdetectedaboveMCISinthewell
installedinRange11,whichiswithin20feetofaheavilybilleteddune.Thismaeoningis
notsoundbecauseitisnotknownwhetherthewellisupgradientordowngradientofthe
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sourceama anditisnotlmownwhethergrmmdwaterextractedfromthiswellcanbe
consideredrepresentativeofgmundwaterconditionsatthesite.

Response: a) Thescreeninglevelhasbeenrevisedto51.8mglkg,themaximumbackgroundconcentration
forlead.AdditionalinformationwasaddedtoSection4.2.3comparingthevertical
distributionofleadtomaximumbackgroundleadconcentrationsatSite3.

b) Texthasbeenrevised,andreferencescomparingtheleachateresultswithMCLShavebeen
removed.

c) Extensiveleachingofleadfromsoilhasnotoccurred,asevidencedbythevetical
distributionofleadinthesoil. Inaddition,anevaluationofthefateandtiansportproperties
ofleadindicatesthatsoilconditions(TOC,CEC,pH,andthepresenceofironoxides)favor
retentionofleadinsitesoils.Basedonthesedata,theresultsfortheleachtestsdonot
appeartoberepresentativeofactualfieldconditionsatSite3.

d) MonitoringWellMW-O2-1O-18Oiswithin20feetina crossgradientdirectionofaheavily
bulletedduneface,andgroundwaterdataindicatethatgradientsinthisareaarerelatively
flat. Becauserainwaterwouldinfiltratetlwoughhighconcentrationsofspentammunition
locatedonthedunefaceandbecause,goundwateris shallowestinthisarea(giventhe
topography),thiswellisconsideredtorepresenta worsecasescenario.Neitherleadnor
prioritypollutantmetalsweredetectedinsamplescollectedfromMonitoring
WellsMW-02-02-180andMW-02-08-180approximately500feetdowngradientofa heavily
bulletedareainRange9. Theseresultssuggestthatgroundwaterhasnotbeenimpactedby
leadtodate.
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TableFI. FederalandStateGroundwaterStandards
VolumeII - RemedialInvestigation,BasewideR1/FS

FordOral,California

CA MCLC CAMCLC FEDMCLd FEDMCLd FEDMCLGd
(primary) (secondaly) (primary] {secondary] (primary]

Chemical @#l (J-@) (J@) I@ti) (@)

inor~anics

Antimony
Arsenic
Beryllium
Cadmium
Chloride
Chromium(total)
Copper
Fl~~oride
Iron
Lead
Mercury
Nickel
Nitrate(asN)
Nitrite(asN)
Selenium
Silver
Sulfate
Thallium
Totaldissolvedsolids
Zinc(total)
pH

Organics

Benzene
Bromodichloromethand
Bromoformj

NA
50
NA
10
NA
50
NA
f

NA
50
2

NA
45,000”

NA
10
50
NA
NA
NA
NA
NA

1
NA
NA

NA
NA
NA
NA

250,000
NA

1,000
NA
300
NA
NA
NA
NA
NA
NA
NA

250,000
NA

500,000
5,000

6.5-8,3i

6
50
4
5

NA
100

NA(1,300)’
4,000
NA

NA(15)”
2
100
10,000
1,000
50
NA
NA
2

NA
NA
NA

NA 5
NA 100
NA 100

NA
NA
NA
NA

250,000
NA

1,000
Z,ooog
300
NA
NA
NA
NA
NA
NA
100

250,000
NA

500,000
5,000
6.5-8.5

NA
NA
NA

6
NA
4
5

NA
100
1,300
4,000
NA
0.0
2

100
10,000
1,000
50
NA
NA
0.5
NA
NA
NA

0.0
NA
‘NA
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TableF1. FederalandStateGroundwaterStandards
VolumeII - RemedialInvestigation,BasewldeR1/FS

FordOral,California

CA MCLC CAMCLC FEDMCLd FEDMCLd FEDMCLGd
(primary) (secondary) [primary] (secondary) (primary)

Chemical (l-@) (f-@] (l.@) @#l (Md)

Bromomethane
Carbontetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinylether
Chloroformi
Chloromethane
Dibromochloromethand
1,2-Dichlorobenzene
1,3-Dicldorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-DicMoroethenek
1,2-Dichioropropane
1,3-DichIoropropene
Ethylbenzene
Ethylenedibromide
Methylenechloride
Oil&Grease
Pentachlorophenol
TPHasDiesel
TPHasGasoline
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,4-Trichlorobenzene

VolumeII
A33690-H
November18,1994

NA
0.5
30
NA
NA
NA
NA
NA
NA
NA
5
5
0.5
6
6
5

0.5
680
0.02
NA
NA
NA
NA
NA
1
5

NA
NA

NA
NA
BJA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
5

100
NA
NA
100
NA
100
600
600
75
NA
5
7
70
5

NA
700
0.05

5
NA
1

NA
NA
NA
5

1,000
70

HardingLawsonAssociates

NA
NA
NA
NA
NA
NA
NA
NA
loa
NA
@
NA
NA
NA
NA
NA
NA
3Og
NA
NA
NA
NA
NA
NA
NA
NA
4og
NA

NA
0.0
100
NA
NA
NA
NA
NA
600
600
75
NA
0,0
7
70
0.0
NA
700
0.0
0.0
NA
NA
NA
NA
NA
0.0

1,000
70
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TableFI. FederalandStateGroundwaterStandards
VolumeII- RemedialInvestigation,BasewideR1/FS

FordOral,California

CA MCLC CAMCU FEDMCLd FEDMCLd FEDMCLGd
(primary] [secondary) (primary) [secondary] (primary)

Chemical (@l (J-@) @d) (@l O@)

1,1,1-Trichloroethane 200 NA 200 NA 200
1,1,2-Trichloroethane 32 NA 5 NA 3
Trichloroethene 5 NA 5 NA 0.0
Trichlorofluoromethane 150 NA NA NA NA
Vinylchloride 0.5 NA 2 NA 0.0
Xyhmes(total) 1,750 NA 10,000 Z(y 10,000

CAMCL
FEDMCL
FEDMCLG
Pti
NA

:
c
d
e

f

g
h
i
j
k

CaliforniaMaximumContaminantLevel.
FederalMaximumContaminantLevel.
FederalMaximumContaminantLevelGoal.
Microgramsperliter.
Notavailable.

Cal/EPA,1991.
Marshack,1991.
Title22CaliforniacodeofRegulations,Sections64435,64444.5,and 64473,June21,1991.
EPA,1992g.
Forcopperandlead,a treatmenttechniquestriggeredatanactionlevelof1,300pgllforcopperand15@l forleadbecameeffectiveI/93in
IieuofanMCL.
TheCAMCLforfluorideisdeterminedbytheamualaverageofthemaximumdailyairtemperature.Fortemperatures<53.70F,MCL=
2,400@l; for53.8-58,3oF,MCL= 2,200pgll;for58.4-63.8oF,MCL= 2,OOOpgfl;for63.9-70.60F,MCL= 1,800@;for70.7-79.20F,MCL=
1,600pgll;for79.3-90,50F,MCL= 1,400pg,fl
Thisisa proposedsecondaryfederalMCL.
TheCAMCLis fornitrateasNOa.
Cal/EPA,1989.
FederalMCLS
Standardsare

VolumeII
A33ri90-H
NwmmherIO,1994

andMCLGSarefortrihalomethanes(i,e.,bromodichloromethane,bromoform,chloroform,anddichlorobromomethane).
basedoncis-1,2-dichloroethene.
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●
Table 9a. Summary of Inorganic Analytical Results for Soil Samples, Study Area 1- Site 3

Volume II - Remedial Investigation, Basewide R1/FS

Fort Oral, California

Basewide
Number of

Basewide
Number of Number of Number of Background Background

Samples Sam les With Sam les With Sam les With
Test Method E [ R

Minimum Maximum Minimum Maximum
Tested for C emical C emical C emical

Analyte Name
Detected Detected Detected Detected

Chemical Detects Non-Detects Rejects Totals Units Value Value Value Value

METALS BY ICP
Antimony
Chromium
~[;er

Lead
Zinc

EPA-282.2
Tin

EPA-7211
Copper

EPA-7196
Chromium VI

EPA-9045
pH

EPA-9081
Cation Exchange Capacity as Na

10
0

30
30

::
30
30

mgikg
mglkg
mglkg
mgl kg
mgjkg
mglkg

9.30
7.00
5.50

3310.00
12.70
10.80

1.50

2.20

3360.00
53.80

19900.00
31200.00
32600.00
2160.00

67.40

12.30

3!!$
2.6

46!!
29.1

51!%
105

0

1:

1 4.4

30 8 22 0 30 mglkg NA M

15 15 0 0 15 mglkg M Nil

32 0 30 2 32

30 30 0 0 30 ph

meq/100g

5.80

4.60

8.30

17.60

5.7

NA

10

NA30 30 0 0 30

ICP Inductively cou led plasma.
urgJkg

![
Mllllgrams er ilogram.

meq1100g Milliequiva ents per 100 grams.
NA Not Available
Note: Detailed analytical results presented in Appendix B.
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Table 9b. Summary of Inorganic Analytical Results for Soil Samples, Study Area 2- Site 3

● Volume II - Remedial Investigation, Basewide R1/FS
Fort Oral, California

Number of Number of
Basewide Basewide

Number of Number of Background Background
Samples Sam les With Sam les With Sam les With

Test Method Tested for t ! R
Minimum Maximum Minimum Maximum

C emical C emical
Analyte Name

C emical Detected Detected Detected Detected
Chemical Detects Non-Detects Rejects Totals Units Value Value Value Value

METALS BY ICP
Antimony 30
Chromium 30 3:
Copper
Iron ::
Lead

:;
30

Zinc
21

30 30

23
0

30
30
15

%
30

1

mgJkg
mglkg
mglkg
mglkg
mglkg
mgJkg
mglkg

mglkg

mgJkg

ph

meq/100g

10.50
6.20
8.70

3010.00
11.00
6.30

21.70

970.00
24.90

4180.00
30400.00
46300.00

531.00
21.70

3%
2.6

46!!
29.1

51?
105

:

9
0
0

2!?
4.4
NATin

EPA-282.2
Tin

EPA-721 1

1 1

29 5

15 15

31 0

NA

24 0 29 1.00 8.90 NA NA

coDDer o 0 15 1.30 4.40 NA NA
EPA-7196
Chromium VI

EPA-9045
28 3 31

pH
EPA-9081
Cation Exchange Capacity as Na

30

30

30

30

0 0 30 5.30

3.40

7.80

40.30

5.7

NA

10

NAo 0 30

ICP Inductively cou led plasma.
mglkg f [“Milligrams er llogram.
m;qfloog Mllllequlva ents per 100 grams,

Not Available

Note: Detailed analytical results presented in Appendix B.
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●

Table 9c. Summary of Inorganic Anal~”cal Results for Soil Samples, Control Area - Site 3
Volume II - Remedial Investigation, Basewide R1/FS

Fort Oral,California

Number of
Basewide

Number of Number of Number of
Basewide

Samples
Background Background

Test Method
Sam les With Sa; ;;;cth Sa; $;c~hR Ii E Minimum Maximum Minimum

Tested for
Maximum

C emical
Analyte Name

Detected Detected Detected
Chemical Detects Non-Detects Rejects Totals Units Value

Detected
Value Value Value

METALS BY ICP
Antimony
Chromium
Iron
Lead
Zinc

EPA-282.2
Tin

EPA-721 1
CoDDer

9
9
9
9
9

9
9

:
9

mglkg 3.20 17.90 3? 46!?
mglkg 1810.00 8560.00 NA
mglkg 14.20 14.20 51?
mglkg 7.30 12.50 ::: 105

9 0 9 0 9

9 9 0 0 9 mglkg 0.47 2.00 NA NA
EPA-~196

@
hromium VI
-9045

Dti

9 0 9 0 9

9 9 0 0 9 ph 5.10 7.70 5.7 10

meq1100g 2.00 8.70 NA NA
EPA-9081

Cation Exchange Capacity as Na 9 9 0 0 9

ICP Inductively coupled plasma.
mglkg Milligrams er kilogram.
mJq/100g !Milliequiva ents per 100 grams.

Not Available

Note: Detailed analytical results presented in Appendix B.
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●
Table 10. Summary of Organic Analytical Results for Soii Sampies. Site 3

Voiume ii - Remediai investigation, Basewide Ri/FS
Fort Oral, California

Basewide Basewide
Number of Number of Number of

Number of Samples With Samples With
Background Background

San#;;:tith
Test Method Samples Detected

Minimum Maximum Minimum Maximum
Nondetected D~:~;:ed ll~;;;;ed

Analyte Analyzed Analyte Analyte Rejected Totals
Detected Detected

Units Value Value

EPA-9060
Total Organic Carbon 69 69 0 0 69 mglkg 229.00 14800.00 861.00 35,600.00

mglkg Milligrams per kilogram
NOTE: Detailed analytical results presented in Appendix B.
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